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Riddles of Science—New Elements 


January 14, 1911 


in Chemistry 


A Popular Talk by Sir William Crookes 


By the English Correspondent of the Scientific American 


Ar a recent dinner of the Authors Club of Great 
Vritain, Prof. Sir William Creokes, F.R.S., the emi- 
nent chemist, gave an interesting popular address on 
“New Elements in Chemistry, In the length of his 
discourse he traversed some of his own remarkable 
contributions to our knowledge of physics and chem 
istry, and how uch have influenced the modern 
trend of scientific investigation Hie pleaded guilty to 
much speculation on the nature of those complex 
variable ‘and elusive mysteries that science has been 
accustomed to call “elements 

Before the eighteenth century, he remarked, the 
idea of elements was not much removed from the 
earth, air, fire, and water of Empedocles—termed as 
the rational units, and he proceeded to show that the 
ancients in their crude classification were not 80 re- 
motely removed frem the actual truth as appeared at 
first sight In the eighteenth century, when modern 
conceptions of chemistry first dawned on the scientific 
mind, the credulous chemist accepted the elements as 
ultimate facts. In the nineteenth century scientific 
men gravely doubted, and asked for proof of what 
hitherto had been taken for granted Obvious ex- 
planations, he pointed out, were seldom the true ones, 
for simplicity was not a characteristic of Nature 
For nearly a century men of science had been dream- 
ing of 
speculating as to the origin of matter. This dream 


atoms, molecules, ultramundane particles, and 


had been essentially a British dream, and toward the 
end of the nineteenth century the notion of impene- 
trable mysteries was dismissed. To-day we were con- 
tronted by problems and speculations concerning 
the ultimate constitution of the bodies we named 
‘elements. 

In 1879 he advanced a theory, which has now been 
accepted, that in the phenomena of the electric 
cathode stream we were dealing neither with solid, 
liquid, wor gaseous particles, but with matter in a 
fourth state radiant matter” he called it then 
which Sir Oliver Lodge described as “something much 
smaller than the atom, fragments of matter, ultra- 
atomic corpuscles, minute things, very much smaller, 
very much lighter than atoms—things which ap- 
peared to be the foundation stones of which atoms 
are composed.” Johnstone Stoney, nearly twenty years 
later, showed that a definite charge of electricity was 
associated with the ions of matter, and this charge 
he called an electron. It was later still that electrons 
were found to be the same as radiant matter, capable 
or existing independently The identity of matter 
with electrons threw all our notions of what consti 
tutes a chemical element into temporary confusion 
Chemists began to ask themselves, “What is the 
actual ultimate element?” The very idea of an ele 
ment as something abselutely primary ‘and ultimate 
was growing less and less distinet, until to-day we 
admitted the possibility of resolving the chemical 
elements into simple forms of matter, or even of re- 
fining them away altogether In 1886 he ventured to 
revive the speculation that behind and anterior to 
matter was a substance (sub stans) which he called 


protyle. By the operation of forms of energy on 
protyle he drew a picture of the gradual formation of 
the chemical elements; those of lower atomic weight 
forming first, then those of intermediate weight, and 
finally the elements of highest atomic weight, such as 
uranium “What comes after uranium?” he asked, 
and he answered back, “The result of the next step 
will be the formation of bodies the dissociation of 
which is not beyond the powers of our terrestrial 
resources.” This was little more than a dream 
twenty-five years ago, but a dream which daily drew 
nearer to entire and vivid fulfillment. Now in the 
twentieth century, ideas were floated which lead us 
to think the old views of Empedocles might not be 
so hopelessly absurd as they were considered some 
years ago. Regarded as elementary attributes all 
Nature was included in the ideas of “earth, water, 
air, and fire.” The conception of solidity was em- 
bodied in the word “earth”; water stood for the state 
of liquidity; air represented the gaseous condition, 
while “fire” stood for all forms of preponderable 
energy. Opinions differed as to the constitution of 
the electron. Some consider it to be an electrical 
charge on a material substratum; others saw no neces- 
sity for the material nucleus, and considered the 
electron to be pure disembodied electricity, thus ap- 
proaching to the old idea of Buscovitch, accepted by 
laraday, that the atom was only a center of force. 
But if we were dubious as to the constitution of 
the electron, physicists had settled many of its phy- 
sical constants Taking as a standard the atom of 
hydrogen, the smallest material body hitherto recog- 
nized, the mass of the electron was 1/7000 of an atom 
ot hydrogen, and it moved with a velocity of two- 
thirds that of light It was easy to see that its 
kinetic energy was enormous, equal to 3,500,000 foot- 
tons per milligram. So far he had given speculations 
with no apparent connection. Chemists had been bat- 
tering at the door of the unknown, doing their utmost 
te get a glimpse of a few of the secrets so darkly 
hidden. Suddenly an unexpected, almost incredible 
thing happened: radium, the epoch-maker, was dis- 
covered, and then speculations which were drifting 
in chaos began to show some signs of order. Radium, 
judged by severest chemical canons, had all the at- 
tributes of a chemical element. It formed salts with 
the halogens, it had a definite atomic weight, it had 
a well-defined characteristic spectrum, and it had the 
appearance and luster of a metal. A bit of radium 
that would go into a thimble had almost shaken our 
belief in the conservation of substance, the stability 
of the chemical elements, the undulatory theory of 
light, and the nature of electricity. Radiant matter 
and radium had given us a new science—that of 
radio-activity Not only had radio-activity revealed 
te us the fact that the “element” radium was chang- 
ing into helium, but chemists alert to the strange 
metamorphosis had traced: similar changes in other 
directions Derived elements were revealing them- 
selves with bewildering rapidity, more than twenty 
being known—and the cry was “still they come.” 


It was in the ores of uranium that radium was first 
discovered, and for some time they were considered 
to be only accidental asseciates; later work had shown 
them to be interchangeable Uranium itself was un- 
dergoing slow change, passing through one or more 
intermediate forms into radium. He likened uranium 
and the new bodies proceeding therefrom to a genea- 
logical tree. There were more than twenty of these 
new bedies, all of which deserved the appellation of 
elements. But whereas the elements of the nineteenth 
century were apparently everlasting, these upstart 
elements had finite existences. Uranium for instance 
has a life duration of 300,000,000 years, radium one of 


a few thousand years, others of a few days, and so 
on, till we came to those whose life history was 
rounded by four seconds. Nature supplies us with 
facts which were riddles until the law of change was 
recognized. One body in its mineral ore was almost 
always associated with another body; sometimes in 
small, and at other times in larger, quantities. Let 
no one, however, contemplate wealth beyond the 
dreams Of avarice by laying down a cellar full of lead 
and waiting for it to mature into silver and gold. 
Probably the expected transmutation would occur, but 
its completion would require a lapse of time compared 
to-which the 300,000,000 years’ life of uranium would 
be a trifle. 

Physicists were now beginning to say that there 
Was no such thing as matter; that when we had caught 
and tamed the elusive atom and split it into 700 little 
bits, these residual little particles would turn out to 
be nothing more than superposed layers of positive and 
negative electricity. He refrained from speculating 
as to what would happen if some clever researcher of 
the future discovered a method of making these 
alternate layers of plus and minus cancel each 
other out! 

It must never be forgotten that theories were more 
than mutable; they were only useful so long as they 
admitted of the harmonious correlation of facts into 
a reasonable system. Directly a fact refused to be 
pigeon-holed, and would net be explained on theoretic 
grounds, the theory must go or it must be revised to 
admit the new fact. The nineteenth century saw the 
birth of new views of atoms, electricity, and ether. 
Our twentieth century views of the constitution of 
matter might appear satisfactory to us, but how would 
it be at the close of the present century? Were we not 
incessantly learning the lesson that our researches 
had only a provisional value. A hundred years hence 
should we acquiesce in the resolution of the material 
universe into a swarm of rushing electrons? He could 
not conclude better than by quoting some words he 
wrote more than thirty years ago: “We have actually 
touched the borderland where matter and energy seem 
to merge into one another—the shadowy realm be- 
tween the known and the unknown. [| venture to think 
that the greatest scientific problems of the future will 
find their solution in this borderland and even beyond. 
Here it seems to me lie ultimate realities, subtle, far- 
reaching, wonderful.” 


Real Wild Horses 

lr was the Russian explorer, Prjevalsky, who dis- 
covered a new and quite distinct wild horse in the 
Gobi Desert, to the south of Mongolia. Although evi- 
dence existed that wild horses were probably as 
abundant in prehistoric times in the south of Europe 
as zebras are to-day in British East Africa, most 
naturalists believed that true wild horses with an un- 
broken line of wild ancestry were extinct. Hence great 
interest was felt in Prjevalsky’s discovery Later the 
brothers Grum-Grjimailo saw the horses in the desert 
and learned new facts about them 

The Russians decided to capture a number of the 
animals and take them to Europe. Their efforts were 
successful, and several years ago a herd of about 
thirty of the Prjevalsky horses, after much trouble, 
were landed in Europe Most of them are still in 
Russia, but a few were taken to England, where they 
are kept on the estate of the Duke of Bedford. 

The English naturalists did not make a scientific 
study of the animals in that country because the Rus- 
sians have had a most thorough investigation in 
progress, with the advantage that nearly all the cap- 
tive horses and a number of skeletons are in. their 


hand: Very few of the English naturalists believed 
that they were true wild horses, but looked upon them 
either as a ng, hybrid—the kiang being a species 
of ass--or as the offspring of escaped Mongol ponies. 


r, appeared to have settled the 


rhe Russians, howeve 


question. They have proved, it is claimed, by the 


methods of comparative anatomy and in other ways 
that the Prjevalsky horse has no relationship with 
Mongol species or the kiang, but is a valid and distinct 
species of the genus horse, without relationship to the 
ass, although it has some features that remind one 
of the Asiatic ass; but even in these features, as the 
tail, for example, the resemblance is closer to the 
horse than to the ass. 

The animals were mere colts when they arrived in 
Europe, and were not prepossessing, for they did not 
take kindly to the novel surroundings, were out of 
condition, and had ragged coats and awkward gaits. 
They have now reached maturity, have been well cared 
for, and are good-looking animals. 

Many naturalists hold the opinion that the domestic 
horse of to-day was mainly derived from three wild 
species, which have been named the steppe, forest 
and plateau varieties. The Prjevalsky horse is a rep- 
resentative of the steppe variety. 

The brothers Grum-Grjimailo, who have had the 
best opportunity to observe this horse in its wild 
state, say that it lives in the level districts and goes 
at night to the pasture-lands and drinking-places. At 
break of day it returns to the desert, wliere it rests 
until sunset 

When there are nursing colts in the herd the animals 
always rest in the same place, but this does not appear 
to be the case when the foals become larger. 

They usually walk one behind the other, so that the 
region where they live is covered with deep tracks. 


They neigh clearly, and the sound is exactly like the 
neigh of the domestic horse. There is the same resem- 
blance between the snorting of a badly frightened wild 
horse and that of domestic horses when scared. 

The Meongolians have made many attempts to tame 
the wild horses, but in vain. All efforts to tame the 
animals that have been taken to Europe have also 
failed. Thus far the horse will not submit to man, is 
afraid of him, and cannot be rendered serviceable. 
Aithough now accustomed to the sight of human 


beings, the captives are very badly frightened if a per- 


son approaches nearer than two or three rods of them. 


Recently the use of iron wire instead of platinum 
in the manrfufacture of electric light bulbs was fore- 
casted by* Dr. H. J. S. Sand, of the Nottingham Uni- 
versity College. Dr. Sand gave a demonstration of 
vacuum-tight seals between iron and glass. He an- 
nounced his discovery of a method of sealing iron 
wire vacuum-tight in glass. Till now, he said, the 
only metal that had been sealed vacuum-tight into 
glass on a successful commercial scale was platinum. 
Two hundred and fifty million electric lamps were 
manufactured annually, and they contained minute 
pieces of platinum wire. Platinum was one of the 
nost expensive metals known, and the amount used 
annually in this way was worth over $500,000. The 
cost of the same wire, if of iron, would be practically 
neg¥gible. 
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© xe of my favorite books is Prof. Newcomb’s little 
ve 1 entitled “The Stars,” from which I have often 
de ed both instruction and inspiration. When this 
book was published, a few years ago, certain views 
expressed in it created a mild sensation. These views, 
ding to which the stellar universe is limited in 
spa and composed of a finite number of stars, have 
crystallized into a theory of great probability 
it was always foolish, indeed, to assume the exist- 
ence of an infinite number of stars. The only ground 
tor this assumption is the apparently infinite number 
of stars visible even with the naked eye. Yet the 
number of such stars is surprisingly small. The “Al- 
magest,” attributed to Ptolemy, which was really writ- 
ten by the Greek physician Hipparchus, enumerates 
about 1,000 stars, and approximately the same number 
is given in the catalogues compiled by the Arabian Al 
Sufi and by Ulugh Beigh, a grandson of the famous 
These old catalogues, however, 


conqueror Tamerlane. 
include only bright and conspicuous stars. It is cer- 
tain that a much larger number was visible to the 
ancient observers. About 2,000 stars can be seen above 
the horizon at one time on a clear night by the average 
eye. According to Backhouse, more than 25,000 stars 
would be visible to the naked eye if there were no 
atmosphere. The German astronomer Heis, who pos- 
sessed uncommonly keen sight, published in 1872 an 
atlas which contained 4,943 stars visible between the 
north pole of the heavens and the 20th degree of south 
latitude. This work was supplemented in 1874 by 
Behrmann’s atlas, containing 2,306 southern stars. The 
sum of these two numbers, 7,249, represents the whole 
number of stars that can be seen by unusually good 
eyes 

The number of stars revealed by the felescope is 
enormously greater than this. The most extensive star 
catalogue which we possess is the work of the inde- 
fatigable Argelander, of Bonn, who in the middle of 
the 19th century indicated the places of all- known 
stars, down to magnitude 9.5, situated between the 


New 
The 


A terrer has recently appeared from Dr. Arthur 
Evans, describing the results of his excavation this 
year at Knossos. There were many more things that 
we wanted to know about Knossos, and one of them 
has been made clear by the work of this season. The 
great domed pit, the tholos, as it seemed to be, over 


which part cf the southern quarter of the palace was” 


built, has been excavated to the bottom, not without 
danger to the workmen And it turns out to be a 
great tholos-like reservoir, with a spiral staircase 
round the inside of it, which breaks off, as in other 
similar cases, at what must have been the average 
water-level. The springs that supplied this reservoir 
are now dry, and no doubt were so before the place 
was entirely filled up. This was done, as we know 
from the character of the potsherds found in it, in 
the first “Middle Minoan” age. 

“In other words, the reservoir itself belonged to the 
Early Minoan Age, and was filled in at the time of the 
construction of the first palace of which we have any 
existing remains—the object of the work being to ob- 
tain a secure foundation for the South Porch and ad- 
joining parts of the outer wall. The filling materials 
themselves were probably supplied by the leveling 
away at this time of the summit of the ‘Tell’ of 
Knossos in order to gain the area for the central 
court of the palace.” There was also a smaller reser- 
voir on another part of the mound, “and from the mag- 
nitude of the work we may well conclude that some 
earlier predecessor of the great palace already existed 
on the site that it has since occupied.” 

This is an important conclusion. If we are to 
judge by the reservoir, the early Minoan palace was 
probably a great architectural work. The “Early 
Minoan III.” architects were perhaps almost as cap- 
able as their contemporaries, the Egyptian pyramid- 
builders of the fifth and sixth dynasties. 

In the small “palace” on the hillside west of 
Knossos further discoveries have been made, includ- 
ing a paved way with the rut-marks of ancient 
In this part of the site more re- 


Minoan chariots. 


By Otto Hoffmann 


north pole and the second degree of south latitude, 
324,189 stars in all. Argelander’s work has been ex- 
tended southward by his successors Schoenfeld, at 
Bonn, and by Gould and Thome, at Cordoba, Argentina, 
and is not yet quite finished. The complete catalogue 
will give the places of about 800,000 stars, as stars of 
the 10th magnitude are’ included in the Cordoba ob- 
servations. 

All of these numbers, however, are very much 
smaller than the total number of stars actually in 
existence. Sir John Herschel estimated that 5!, mill- 
ion stars could be seen with his 20-foot telescope. 
Struve estimated the whole number of stars at 20 
million. Pickering thinks that more than 50 million 
stars can be seen with the great refracting telescope 
of the Lick Observatory, which shows stars of the 
magnitude. 

Still fainter stars can be photographed with long 
exposures. Dr. Roberts's photographs of the sky show 
about 64 million stars, according to Core’s estimate. 
The Carte du Ciel, the international photographic 
atlas of the heavens, the production of which was 
decided upon at a congress which met in Paris in 
1900, is expected to show 13 million stars, although it 
will not include any stars smaller than the 14th mag- 
nitude, The whole number of stars in our stellar 
system is several hundred millions, according to New- 
comb, and a thousand millions, according to Dyson. 

That the stars cannot be infinite in number is evi- 
dent from the following considerations. The fainter 
stars, taken together, emit more light than the brighter 
stars. Hence, if the number of stars were infinitely 
great, the whole sky would appear as bright as the 
noonday sun. In reality the background of the sky 
is quite dark, and the total amount of light which we 
receive from the stars is very much smaller than that 
which the sun sends to the earth. Prof. Newcomb con- 
cluded, in 1901, that the total starlight is only 728 
times the light received from the star Capella, or 1/89 
the light of the full moon. 
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These statements will be made more intelligible by 
an inspection of the following table, containing the 
number of stars of each stellar magnitude: 


Magnitude. Number of stars. 
Between Ist and 2nd... 
Between 2nd and 3rd.......... Pung 105 
Between 3rd and 4th............. 300 
Between 4th and Oth..... 1016 
Between 5th and 6th.......... 3,265 
Between 6th and 7th..... 


Between 7th and S8th.... 31,000 
Between Sth and 9$th....... 
Between 9th and 10th...... 
Between 10th and llth....... 

This table shows that the number of stars of each 
magnitude is about three times that of the preceding 
magnitude. By continuing to apply this ratio we ob- 
tain more than 1,500 million stars between the 17th 

and 18th magnitudes. But the light of a star of a 

given magnitude is not 3 times, but only 214 times, 

greater than that of a star of the next following mag 
nitude. Hence the light received from all stars of the 
9th magnitude, for example, is considerably greater 
than the light received from all stars of the 8th mag- 
nitude. If the universe contained an infinite number 
ot stars distributed among smaller magnitudes even 
approximately according to these laws, the amount of 
light, and of heat, received from all the stars would 
evidently be infinitely great or at least insupportable. 

Struve, impressed by this difficulty many years ago, 

assumed that the light of the stars is weakened by 
absorption in interstellar space. The value which 
Struve assigned to this absorption must be regarded 
as arbitrary, and for a long time it was impossible to 
decide whether any such absorption occurs. The re- 
cent researches of Kapteyn, Nordmann and Tikkoff 
prove that starlight is slightly absorbed in its flight 
through space, but the amount appears far too small 
to create a new basis for the assumption that the 
number of stars is iniinitely great Prometheus. 


93,000 
271,000 


710,000 


Discoveries at Knossos 


Remarkable Revelations of Dr. 
By H. R. Hall 


cent remains, of classical and Roman date, constantly 
are found above the Minoan level; whereas in the 
main palace, “whether owing to a superstitious awe 
or to other causes, the hilltop . . . was never 
invaded by later habitations.” A fine metope of a 
Doric contemporary with the Parthenon 
sculptures, was found over the western palace. 

Mr. Doll has proceeded with the work of conserving 
the palace buildings, and has run the great staircase 
another flight higher. Also the nature and composi- 
tion of the frescoes have been studied by Mr. Noel 


temple, 


Heaton. 

In the tomb-field of Isopata further important dis- 
coveries have been made, owing to the fair of Gregori, 
Dr. Evans’s Cypriote foreman, “the most expert tomb- 
hunter of the Levant. . . . The wild, long-rooted 
fennel, which seeks out by preference the spots above 
ancient cuttings, served him, as often before, as a 
guide, and the result was the discovery of six cham- 
ber-tombs, some of which for their size and the inter- 
est attaching to their contents and arrangement sur- 
pass any hitherto known of this class.” 

The date of the tombs is the second late Minoan 
period, about 1450 B. C., contemporary with the 
eighteenth dynasty of Egypt. The most remarkable 
point about these tombs is the information as to 
Minoan religion which they give us. In one tomb, 
where “the religious interest culminated,” was found 
an arrangement wholly new, which “rather recalled 
the domestic Etruscan ideas of the after-life than 
anything yet known of the Minoan age.” The tomb 
was made to resemble a house of the living, with 
stone-cut benches, as if for family gatherings. And 
at the head of the sepulchral cist were found the 
remains of a double-ax shrine, with an offering- 
vessel, in the shape of a bull's head, lying close by, 
These tomb-chambers seem not to have been kept 
open regularly, but were opened for solemn service 
on the anniversary of the death probably. They were 
rifled of their more valuable contents by robbers of 
the early Iron Age (geometrical period), who left 


Evans 


behind traces by which we can identify their date. 

“It will be seen that the ‘Tomb of the Double Axes’ 
has produced more definite evidence regarding the 
sepulchral cult and religious ideas as to the after- 
world than any grave yet opened in Crete or pre- 
historic Greece.” 

Dr. Evans’s comparison of the interior of the tomb 
with that of an .Etruscan grave is very apposite 
and suggestive. This Etruscan impression has already 
been given by the great painted sarcophagus found by 
the Italians at Agia Triada, and it is most interesting 
to see how a relationship between the Etruscan, 
Minoan, and Anatolian (Hittite) cultures in matters 
of religious cult is gradually becoming clearer to us. 
—Nature. 


Waterproof wall paintings on a finished back- 
ground of mortar made from lime, quartz sand, in- 
fusorial earth and water are prepared as follows: 
Painting ground: Four parts of quartz sand, 3.5 parts 
marble sand, 0.5 part infusorial earth heated to red- 
ness, 1.5 parts thick lime paste. After drying, the 
painting ground is to be coated with hydrofluosilicic 
acid and impregnated, severai times with potash wa- 
ter-glass; earth colors which have been digested for 
a long time with potash water-glass are used. After 
dilution the silicic acid is separated by means of car- 
bonate of ammonia from the water-glass, which re- 
mains in intimate combination with the colors. To 
the washed-out colors, hydrate of alumina and hydrate 
of magnesia are added; they are rubbed down and 
preserved in paste-like condition. The pictures are 
fixed by means of a spraying apparatus and a fluid 
obtained by heating 200 parts of potash water-glass, 
100 parts caustic ammonia, 10 patts caustic potash, 
and 12 parts marble powder, and decanting this from 
the residue. After fixation, which must be done four 
to five times, at a temperature of 100 deg. to 120 deg. 
F., the painting must be washed with carbonate of 
ammonia, then with water, and finally impregnated 
with a solution of paraffine in petroleum ether. 
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Automatic Stabilizing System of the Wright Brothers 


An Interesting Control System Devised by the American Inventors 


Ir 18 well known that the coytrol of tne Wright 
aeroplane makes great demands on the attentiveness 
and skill of the pilot, and that long practice is re 
quired in order to learn the art of steering The 
steering of a Farman, Sommer or Voisin biplane can 
certainly be mastered in a shorter time, and this 
may be the reason why more pilots are to be found 
for machines of these types In order to facilitate 
the guiding of their biplane, the Wright brothers have 
devised an automatic stabilizing system. The follow 
ing description of this system is derived from the 
British patent 2.913 of the year 1909 and the French 
patent 401,905 

A flying machine is in equilibrium when the result 
ant of all air pressures is vertical and passes through 
the center of gravity The position of this resultant 
however, is dependent upon the angle which the 
sustaining planes make with the apparent direction 
of the air current, which is, in general, opposite to 
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Fig. 1.—Front elevation of the Wright biplane with 
automatic stabilizing system 


the direction of flight Any change in this angle 
alters both the magnitude of the resultant force and 


its position relatively to the center of gravity. These 
changes in the resultant affect the angle of incidence, 
in turn, and so the disturbing factors rapidly aug 
ment each other and the machine soon capsizes, unless 
the disturbance is checked at its first manifestation 
by proper manipulation of the elevating and steer 
ing rudders and by warping the sustaining planes 

Two devices, almost identical in principle and tn 
construction, have been adopted by the Wrights for 
the purpose of assuring an immediate and automatic 
restoration of the angle of incidence to the value which 
held the aeroplane in equilibrium on its definite 
course, before the disturbance occurred In one of 
these devices the elevating rudder is operated by an 
auxiliary plane whenever the aeroplane pitches or 
turns about its transverse horizontal axis, while the 
other device, which includes a pendulum, operates the 
vertical rudder and warps the sustaining planes when 
ever the machine rolls, or turns about its longitudinal 
horizontal axis No special mechanism is provided 
or required for insuring stability with respect to the 
vertical axis, because the torque about this axis which 
is produced by the warping of the sustaining planes 
is compensated by the association of lateral steering 
with the warping Zigvag flight, if it is not entirely 
prevented by the vertical stabilizing planes of the 
newer Wright biplanes, can easily be checked by hand 
steering, before it becomes a source of danger 

The mechanism employed for the prevention of 
pitching is connected with the horizontal or elevating 
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Fig. 2.—Side elevation of Wright) biplane with 
stabilizing system 


rudder. This rudder, « (Fig. 2), is placed in front of 
the sustaining planes ind a grooved wheel on its 
shaft is connected by a cord b with another grooved 
wheel «, (Fig. 3) which can be turned by the hand 
lever d@'. The shaft of the wheel « carries a loose 
wheel ¢,, which can be disconnected from co by press 
ing the spring f’. When the two wheels are connected 
the rudder is operated automatically by means of 
the mechanism now to be described The wheel e, ‘s 
connected permanently by the rod g. with the differ- 
ential piston shown in Fig. 4. The lower cylinder i, 
in which the smal! head of this piston moves, com- 
municates permanentiy with a reservoir of com- 
pressed air by means of the inlet so that the piston 
is always subjected to pressure from below. The upper 
and larger cylinder # can be put in communication 
with the reservoir by means of the inlet and the 
three-way cock shown in Fig. 5, which can also be 


adjusted to put the cylinder / in communication with 
the atmosphere, or to isolate it completely and thus 
to stop the piston. These connections are made pos- 
sible by the arrangement of the channels of the three- 


Fig. 3.—Handle of elevating rudder. 


way cock, as will appear on inspection of Fig. 5. 
The three-way cock is turned by the movements of an 
auxiliary plane, the arrangement and the operation 
of which are illustrated by Fig. 6 The auxiliary 
plane n is attached to the vertical arm p. The ends 
of this arm are connected by hinges to the outer ends 
of two equal and parallel arms vr, whose inner ends 
are similarly connected to the rod r. The weight of 
the plane and the arms is balanced by a counterpoise 
attached to an extension of the lower arm v. The 
vertical movement of the plane is limited by the stops 
q. When the plane is depressed to its lowest position, 
indicated by the dotted lines in Fig. 6, by air pressure 
from above, it turns the three-way cock 7, into such 
a position that the large differential cylinder hf is 
put in communication with the outer air through the 
channels m, and m, (Fig. 5). The piston (Fig. 4) is 
consequently forced upward by the excess of pressure 
in the lower cylinder i (which communicates per- 
manently with the compressed air reservoir). As the 
piston rises it draws upward the connecting rod 4 
(Fig. 3) and thus turns the wheels «' and «, and, by 
means of the cord p, (Fig. 2) gives the elevating rud- 
der «@ an inclination which causes it to lift the bow 


Fig. 4.— Differential evlinder. 


of the aeroplane. The opposite effect, depression of 
the bow, is produced automatically whenever the 
afixiliary plane n (Fig. 6) is forced upward by air 
pressure from beneath, so that it turns the three-way 
cock to a position in which the tubes j, and j,, leading 
respectively to the compressed air reservoir and to 
the upper differential cylinder, are connected by 
means of the channels m, and m, (Fig. 5). The piston 
is then forced down in consequence of the inequality 
in area of its two heads 

Let us now see in what conditions the auxiliary 
plane is impelled to produce these results. The auxili- 
ary plane is inclined to the principal sustaining planes 
at an angle which the inventors call the critical angle 
of incidence and which is equal to the angle between 
the sustaining planes and the apparent air current or 
relative direction of motion. Hence, when the aero- 
plane is moving forward without disturbance the rela- 
tive air current is parallel to the auxiliary plane 
which consequently remains at rest in its neutral or 
middle position. If, however, the inclination between 
the sustaining planes and the relative air current be- 


comes less than the critical angle, and the machine 
tends to fall, in consequence of the diminution of 
the vertical component of the air resistance, the 
auxiliary plane is forced down, causing the differen- 
tial piston to rise and turn the elevating rudder 
upward. If the three-way cock and the arms which 
carry the auxiliary plane were attached directly to the 
frame of the machine the critical angle of incidence 
would be invariable and an arbitrary and a uniform 
elevation or depression would be produced by the de- 
vice. The arms and the three-way cock, however, are 
attached to the rod r (Fig. 6) which is suspended 
from the frame by a hinge at s. The magnitude of the 
critical angle is determined by the position of this 
rod relatively to the frame and sustaining planes, 
and this position can be varied by means of an adjust- 
able clamp at y. In ascending, for example, the rod r 
is swung backward in accordance with the increased 


Fig. 5.—-Three-way cock. 


angle at which the relative air current strikes the 
sustaining planes, and the angle of ascent is main- 
tained constant by the automatic operation of the 
auxiliary plane and its accessories, as long as the 
rod r remains clamped in this position. The practical 
efficiency of the device, especially in variable winds, 
can be demonstrated only by experiments of which 
no account has yet been published, to the writer's 
knowledge. The inventors admit that the disturbing 
influences are not exactly compensated, but that the 
auxiliary plane and the elevating rudder are first 
moved too far and oscillate before they settle down 
into their new positions. In the writer's opinion, 
periodical gusts of wind might do more damage with 
this device than without it. 

A simpler form of the apparatus is shown in Fig. 7. 
Here the auxiliary plane » is attached directly by a, 
hinge to the frame of the machine, while an additional 
positive or negative angular displacement can be 
given to the three-way cock 1, by means of the lever r. 

The apparatus employed by the Wright brothers 
for the purpose of assuring stability with respect to 
the longitudinal axis is very similar to the device 
described above. It includes a differential cylinder 
with its smaller chamber in permanent communication 
with the compressed air reservoir, with which the 
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Fig. 6.—Side elevation of fore and aft stabilizing 
mechanism with auxiliary plane. 


larger chamber can be connected by means of a three- 
way cock. Here, however, the three-way cock l, (Fig. 
8) is operated by a pendulum ¢. The manner in which 
the warping of the sustaining planes and the turning 
of the vertical rudder are automatically produced is 
illustrated by Figs. 9 and 10. The hand steering lever 
d. (Fig. 9) is attached to a grooved wheel c., mounted 
on the lower sustaining plane to the left of the pilot, 
which is connected with the loose wheel e? except 
when the bolt « (Fig. 10) is drawn back by pressing 
the spring f,. The loose wheel ¢, is permanently con- 
nected, by the rod g.,. with the differential piston, 
while the grooved wheel c, is connected by the cord 
v, with the warping cord v,, which runs to the tips of 
the sustaining planes. The vertical rudder zr is con- 
nected by the cord v, with another grooved wheel c., 
which can be connected with the shaft by the fric- 
tion clutch n and which is also provided with a hand 
lever 
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\y the aeroplane rolls so as to raise one end of the 

aining planes, as in Fig. 8, the pendulum ¢ swings 
to the opposite side and turns the three-way cock /, 
so as to produce an excess of pressure in one cham- 
ber of the differential cylinder, causing the piston ane 
its connecting rod g, to move either forward or back- 
ward. The result is that the warping cord v, is pulled 
to right or to left by the cord v,, twisting the tips 
of the sustaining planes, and that the vertical rudder 
is simultaneously turned by the cord v, to an extent 
sufficient to counterbalance the horizontal torque pro- 
duced by the warping of the planes. In this case, 
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Fig. 7.- Simplified arrangement of auxiliary plane. 


also, the disturbing influence is not counteracted ex- 
actly and instantaneously, but the pendulum and the 
rudder perform a number of oscillations before they 
come to rest in their positions of equilibrium. 

In beginning a curved flight the friction clutch 1s 
loosened and the rudder is turned by hand, independ- 
ently of the warping of the planes. If the friction 
clutch is then tightened, with the rudder in an in- 
clined position, the machine will continue to fly in a 
curve and the automatic mechanism will act as effi- 
ciently as it does in pursuing a straight course. 

It has already been remarked that no experiments 
made with these stabilizing devices appear to have 
been published. Is this because the Wrights are over- 
whelmed with orders or because the expectations 
founded on these devices have been disappointed? If 
the devices had proved their practical efficiency ‘t 
would certainly be to the interest of the Wrights to 
exploit an invention which was announced in the 
United States in the beginning of the year 1908. 

In the writer's opinion the influence of the pen- 
dulum must be eliminated in curved flight, as other- 
wise the warping effected by hand, which depresses 
the side nearest the center of curvature of the path, 
would be counterbalanced by the action of the pen- 
dulum swinging outward in obedience to centrifugal 
force. The loosening of the friction clutch at a 
moment when the attention of the pilot is fully occu- 
pied is a serious defect of the pendulum apparatus. 

The Manufacture of Hydrogen 

Tuere has been a large increase in the manufacture 
of hydrogen within recent years due principally to 
three causes—(1) the construction of dirigible bal- 
loons; (2) its use in the manufacture of tungsten fila- 
ments for electric lamps, and (3) the oxyhydrogen 
blow-pipe flame. The demand for the gas in con- 
nection with dirigible airships and the manufacture of 
lamp filaments seems likely to increase very largely 
in the near future, and it is therefore opportune at the 


\w 
Fig. 8.—Front elevation of transverse stabilizing 
mechanism with pendulum. 


present time to examine the present sources of supply 
and the methods of manufacture employed. 
Hydrogen, which is about 14.39 times as light as 
atmospheric air, has a much greater lifting power for 
aeronautical purposes than coal gas, although in point 
of cost the latter compares favorably. The chief draw- 
back to the use of hydrogen for inflating balloons is its 
high rate of diffusion, which is 3.83 if the rate of dif- 
fusion of air be taken as unity. Although this draw- 
back is being minimized by improvements in the 
manufacture of balloon fabrics, it is highly important 


for the maintenance of large dirigible balloons to he 
assured of a regular supply of pure hydrogen gas. 

The manufacturer of tungsten filaments for metal- 
lic filament lamps requires a regular supply of hydro- 
gen to prepare the inert atmosphere in which the fila- 
ments are neated to a high temperature during the 
final treatment. There is some doubt whether the 
hydrogen is really inert in this operation, and in those 
cases where a carbonaceous binding material is em- 
ployed the hydrogen probably assists in the complete 
removal of the carbon, it having been shown that car- 
bon unites slowly with hydrogen to form methane at a 
temperature of about 1,000 deg. C. (1,832 deg. F.). How- 
ever this may be, it is the almost universal custom to 
employ a mixture containing approximately equal 
proportions of hydrogen and of nitrogen when the fila- 
ments are heated to a white heat by the passage 
through them of an electric current during the sinter- 
ing operation. Since tungsten filaments when heated 
to incandescence are extremely sensitive to oxidation, 
it is of great importance that the hydrogen employed 
should be of a high degree of purity. 

For the autogenous welding of metals, the working 
of platinum, and the manufacture of laboratory uten- 
sils and mercury vapor lamps from fused quartz, hy- 
drogen in the form of the oxyhydrogen blow-pipe flame 
is used in large quantities, although here it has to 
meet the competition of acetylene, a gas which is 
cheaper and readily obtainable as required from cal- 
cium carbide. 4 

The preparation of hydrogen by the action of dilute 
sulphuric acid upon metallic zinc, like most of the 
other methods usually employed in the laboratory for 
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Fig. 9.—Plan showing elevating rudder and its con- 
nections above and vertical rudder and its 
connections below. 


this purpose, is too costly to be capable of being car- 
ried out on a large scale. 

During the Russo-Japanese war the balloon corps of 
the Russian army are stated to have been equipped 
with a portable hydrogen plant consisting of generators 
in which the gas was produced by the action of a con- 
centrated solution of caustic soda upon aluminium 
shavings. This method has the advantage of readily 
yielding a plentiful supply of hydrogen in a state of 
high purity from apparatus and materials of small 
bulk, but it is much too expensive to be capable of 
extensive application. Experiments have been made 
at Bitterfeld in Germany with a compound, calcium 
hydride, prepared by passing hydrogen gas into molten 
calcium metal. This substance is very similar in its 
behavior to calcium carbide, and on treatment with 
water spontaneously gives off hydrogen in the same 
way as the carbide yields acetylene. Little is known 
concerning its cost of production, but if it could be 
produced on a commercial basis it would obviously 
possess great advantages, as it would overcome the 
necessity of transporting the gas in compressed form 
in steel cylinders. Frank, of Berlin, has patented a 
method of producing hydrogen by passing water gas 
over heated calcium carbide. This absorbs nitrogen at 
a temperature of 300 deg. C. (572 deg. F.), and by re- 
moving oxides of carbon with suitable reagents hydro- 
gen gas suitable for inflating balfoons can be obtained. 

These processes are interesting from a theoretical 
point of view, and are merely instances of the large 
amount of experimental work which has been carried 
out with a view to providing hydrogen for commercial 
use on a large scale. At the present time most of the 
hydrogen used for inflating the gas bags of dirigible 
airships is produced either electrolytically or by the 
action of steam on red hot iron turnings. 

The electrolytic process has been developed to a 
considerable extent in Germany, and is an application 
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on a large scale of the well-known decomposition of 
water into hydrogen and oxygen by means of an elec- 
tric current. It depends for its success upon a cheap 
supply of electric energy, and as for every two volumes 
of hydrogen there is simultaneously produced one 
volume of oxygen, this is also a source of profit. The 
plant requires comparatively little attention, and the 
hydrogen may be generated in a condition of great 
purity. 

The other method has been developed in this country 
by Howard wane. In this process steam is passed over 
red hot iron, whereby hydrogen is produced and the 
metal converted into oxide. The oxide formed, how- 
ever, can be reduced again to metallic iron by passing 
water gas, coal gas, and other gaseous fuel into the 
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Fig. 10.—Wheels and levers for controlling vertical 

rudder and warping sustaining planes. 
retorts. By employing a number of retorts, some of 
which are producing hydrogen while in others the 
oxide is being reduced, it is possible to arrange for 4 
more or less continuous supply of gas. Lane's process 
has found favor with manufacturers of tungsten lamps 
because it is also possible to arrange the plant so that 
when the oxide is being revivified nitrogen can be 
collected, it being customary for the lamp filament 
makers to empldy a mixture of hydrogen and of 
nitrogen. 

The various methods of producing hydrogen on a 
large scale have occupied the attention of the war de- 
partments of several governments as well as that of 
the aeronautical societies, and the great progress 
which is now being made with dirigibles is bound to 
act as a stimulus to greater activity among chemists 
and engineers engaged on this problem. There is un- 
doubtedly much to be done before aeronauts can be 
sure of the immediate delivery of hydrogen in suf- 
ficient quantities to meet their requirements.—Lon- 
don Times. 

The Testophone 

Tue testophone is a new automobile horn, so con- 
trived that the monotonous repetition of the same 
sound is avoided. A blast of air, forced into a pump 
barrel by compressing an India rubber bulb, moves a 
piston, the rod of which carries a pawl that engages 
with a ratchet wheel of eight teeth, attached to the 
end of a horizontal cylinder, which is capable of rota- 
tion inside a fixed cylindrical jacket. The cylinder 
is thus turned through one-eighth of a revolution each 
time the bulb is compressed. An air-pipe connects the 
middle of the pump barrel with the middle of the 
jacket of the rotating cylinder, and the jacket com- 
municates also with four horns of different pitches, 
by means of four outlets distributed above and below 
its axis and to the right and left of its median plane. 
The rotating cylinder is pierced by eight equidistant 
orifices in its median plane and by two apertures in 
each of the planes in which the jacket communicates 
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THE TESTOPHONE 

with the horns. As the cylinder rotates, its eight 
median apertures are brought successively opposite the 
air inlet of the jacket, and it is put into communica- 
tion, successively, with the horns by means of its 
lateral openings, which are so arranged that no two 
horns are sounded simultaneously, and each horn is 
sounded twice in the course of a complete revolution.— 
La Nature. 


Drawing Points of Waxed Charcoal.—Well-burned 
lime-tree-wood charcoal is cut into the form of the 
ordinary sticks, which must be laid in melted wax 
and left there about 15 to 20 minutes. Take them out, 
dry them between blotting paper, remove adhering 
wax and rub them off with flannel rags. 


| 
| 
| 
2% % ° 
\ == - 
H} 
\ 
\ \ at 
| 


29 SCIENTIFIC AMERICAN SUPPLEMENT No. 1828 


January 14, 1911 


Disposition of Garbage in Various Cities 


The Installations of Some European Communities 


he 


IN vir northern and northwestern sections of the 


city of Hambure garbage and house refuse are col- 
lected and carted to districts beyond the city boundar- 
ies to be spread over fields and eventually to be plowed 
under as fertilizing material In the central, eastern, 
ind southern boroughs, including the +harbor, such 
material, after being collected, is incinerated in a 
municipal establishment commonly regarded as a 
model of its kind and one which has given perfect 
satisfaction during the entire fourteen years of its 
practical use I am convinced that American muni 
cipalities can study profitably the experience of Ham 
burg in this very important matter 

The refuse reduced to ashes in the municipal plant 
is conveyed thereto in 4-wheeled water-tight iron carts, 
each of which has a capacity of about 4 cubic meters 
(141.8 cuble feet) The cart bodies can be lifted 
from th wheel by means of electrical traveling 
crane and the contents discharged directly into the 
furnace There are 36 of these furnaces, built accord 
inig to the method of a firm in Leeds, England, all of 
which burn continuously, except when they require 
cleaning When the fires are once started no com 
mercial fuel is required and therefore the consump- 


tion of coal in the plant is insignificant 

The slag is removed from the furnaces in small 
iron carts and conveyed therein to a cooling apparatus 
where the contents are sprinkled with cold water, and 


thence to the slag breakers, which are capable of pro- 
ducing broken slag in three sizes in the following 
proportion 16 per cent passing through a 5-milli 
meter mesh sereen (0.197 inch); 50 per cent passing 
through a ~millimeter (l-inch) mesh screen; 34 per 
cent passing through a 60-millimeter (2.56-inch) mesh 
creen An electro magnet is in operation in conner 
tion with the lag breakers, and it removes small 
pieces of iron, the larger pieces having been removed 
from the refuse before passing into the furnaces; or, 
if such are contained in the slag, they are thrown out 
of the rotary sieve drum at the lower end of the 
break ! 

The serap iron recovered is sold at public auction, 
ind) =the slag itself is disposed of at a fixed price of 
23.8 cents per ton of 1,000 kilos (2,204.6 pounds) 
There is always a great demand for this slag, for 
which there are numerous applications The fine 
cinders are used as a top dressing for promenades, the 


coarser grade for establishing the drainage founda 
tion of roads, and the middle size for the top dress 
ing of roads Used in this way, garbage slag ‘s 
cheaper than any substitute material, and it serves 


its purpose perfectly. It is used advantageously in 
mixing concrete, 5 parts of coarse slag, 1 part of 
cement, and 3 parts of sand being the ordinary pro 
portions; or, 1 part of cement and 7 parts of middle 


sized slag 

The very fine garbage slag may be utilized wherever 
coarse sand can be used; for example, to form a bed 
for street paving blocks, for the manufacture of slag 
bricks, as antislipping material on city streets in win- 
ter, and as filling material in buildings under floors 
and over ceilings. Many other uses could be named 

As a filling material between floors and ceilings, 
this slag is used very extensively in docks and ware- 
houses of Hamburg, for the particular reason that it 
is absolutely sterile and, unlike other kinds of slag, 


contains no sulphur by which merchandise in storage 


is sometimes damaged 

The gar incinerating furnaces furnish sufficient 
power to drive all the electrical machinery in the es 
tablishment to operate the cranes, slag breakers, and 


light plant, furnishing also electricity for the accumu- 


lators of an electric motor launch and an electric 
motor cart used in the transportation of garbage. At 
present only one motor cart is in use, and it is pro 
posed to purchase a number of others, so that within 
a fe years hors will be eliminated entirely in the 
ing of garbag 
wh citv garbage a not burned is utilized, fre- 
quently to fill up marshes and swamps, as well as for 
fertilizing purpose 
Contracts for the removal of garbage, whether for 


destruction by fire or for other disposition, are 
awarded by the government to private firms upon 


publie tenders and in several lots, described according 
to the distances to be covered in transporting the 
refuse Two firms for years have secured such con- 
tract The own the necessary horses and stables 
id rolling stock nd furnish the men; the carts in 
vhich refuse is conveyed to the Incinerating plant are 
mut al pre rt placed at the disposition of the 
contractor very considerable outfits, the 
two firm eem alse to control the transportation of 
and, gravel, paving stones, and bricks within the city 
‘ G ul Robert P. skis 


The present contracts for the removal of garbage 
were made in 1905 for a period of five years. The city 
pays $107 to $132, according to distance, per 1,000 
inhabitants served. (The city of Hamburg has a popu 
lation of S95,804.) New contracts were made this 
year with the same firms, according to which the con- 
tractors will receive $136 to $202 per 1,000 inhabitants; 
but these contracts are to run for two years only, for 
the reason that a second incinerating plant is in the 
course of construction and will be ready for use within 
that time 

The new destruction plant is being arranged much 
like the old one,except that the experience of four- 
teen years has been utilized, and instead of Horsfall 
furnaces the so-called “Hamburger 6fen”™ will be em- 
ployed. The new ovens are not unlike the Horsfall 
ovens, but are believed to have been improved upon 
to such an extent that whereas the Horsfall furnaces 
can dispose of only 9 tons of material per twenty- 
four hours, the new ovens will dispose of from 22 to 
25 tons during the same period 

Householders in Hamburg are required to provide 
themselves with metal receptacles, which they place 
upon the curb line, usually twice a week, between 8 
and 9% o'clock P. M The garbage gatherers empty 
the cans into their carts between 9 P. M. and the early 
morning hours. The cans themselves are very seldom 
stolen, and it is possible, and indeed quite common, 
to purchase numbered cans from private firms which 
if stolen, are replaced by the insuring firm. 

The conditions in Hamburg are such that ordinary 
householders reduce the amount of garbage to be 
n 


carted away as much as possible by destroying 
kitchen stoves everything that can be burned. 
LONDON.* 

Acting on the request of American firms, special 
inquiries were directed to the engineers of several of 
the boroughs of metropolitan London for securing ia- 
formation regarding the collection and disposal of 
garbage. The substance of these replies is as follows: 

In the borough of St. Pancras the collection of all 
garbage is supervised by officers in the direct employ 
of the borough council. The collection of house refuse 
is carried on by a staff in the direct employ of the 
local authority. The collection of street refuse is also 
made by the council's own staff, but its removal from 
the streets is effected by contractors. In the letting 
of contracts no distinction is made between individ- 
uals and corporations 

The borough is divided into eight wards for which 
separate bids are received, though sometimes more 
than one ward is given to a single contractor. The 
contracts are for twelve months on a lump-sum basis 

that is, each bidder offers to remove the whole of 
the street refuse in any ward for a stated sum. 

For the removal of house refuse, dust vans of 5 
cubic yards capacity are employed, two men accom- 
panying each van Nearly all of the houses have 
portable dust bins, which are carried out by these 
men and emptied into the van. In a few cases there 
still remain fixed dust bins from which refuse has to 
be shoveled into baskets and carried to the dust van. 
The collection generally proceeds all day, from 7 A. M. 
to 5 P. M., but in certain main streets police regula- 
tions forbid dust vans to carry on their work after 
10 A. M., and in these streets daily collection is made 
between 7 A. M. and 10 A. M., the residents being re- 
quired to bring their dust receptacles to the footway. 

In the case of hospitals, large hotels, and large 
restaurants daily collection is made, and in some of 
the more densely occupied localities the collection is 
made three times or twice a week, but generally 
throughout the borough the collection of house refuse 
is made once a week. No machinery is used in the 
disposal of the refuse. The larger part is burned, 
while the remaining part is sent away by canal barges. 
The street refuse becomes the property of the con- 
tractors who remove it, and it is disposed of as they 
can best arrange. It is nearly all sent away by barge 
on canal or river. 

In the borough of St. Marylebone it bas been the 
custom of the council to have house refuse collected 
and disposed of by contract. Bids are invited by pub- 
lic advertisement and the lowest bid is accepted, pro- 
vided the council is fully satisfied, after inquiry, of 
the substantiality of the firm whose bid is proposed to 
be accepted, The council accepts the bid for one, two, 
or three years, as it considers best. The cost of the 
work during the fiscal year ended March 31st, 1910, 
was $51,930 

Horse-drawn carts and vans are used for the collec- 
tion of garbage, and the receptacles for carrying the 
refuse from the premises to the vans have to be ap- 
proved by the medical officer of health. Strong wicker 
baskets or metal receptacles are used for this pur- 


* From Consual-General John L. Griffiths 


pose. The contractors collect the refuse during the 
whole of the day, except in special streets, where the 
occupiers are required to place the refuse on the curb 
in proper receptacles before 9 A. M. and the con- 
tractors are bound to remove it by 10 A. M. 

The refuse is taken away by barge on the canal, and 
while the paper and garbage is burnt the siftings of 
the refuse are used for brick making. 

In the borough of Islington the collection and dis- 
posal of garbarge is undertaken by a department of 
the council's staff under the control of the borough 
engineer For this purpose the borough is divided 
into districts, each district, containing about 2,400 
houses, being served by a gang consisting of four dust 
loaders (one of whom acts as “ganger”), three car men, 
and three vans. The several districts are divided into 
sections so that the houses of the several sections may 
be collected from on given days during the week, and 
the occupiers are thus aware of the day of the week 
when the cart or van may be expected. Householders 
as a rule are required to provide one or more movable 
receptacles constructed of metal of a capacity not ex- 
ceeding two cubic feet each but sufficient to contain 
a week's accumulation of dust. The time of collec- 
tion is from about 7:30 A. M. to about 5:30 P. M. 
daily. This system has been in force in this borough 
since 1895 and, upon the testimony of the town clerk, 
is said to work very satisfactorily. 

The refuse from restaurants and eating houses, if 
likely to become a nuisance when allowed to accumu- 
late, is collected two or three times weekly and in ex- 
ceptional cases every day. Trade refuse, which is de- 
fined in the public health (London) act of 1891 as 
meaning “the refuse of any trade, manufacture, or 
business, or of any building material,” is collected by 
special carts, the charge being 2d. (4 cents) per basket 
full. 

The refuse, both house and trade, is carted to the 
council’s depots adjoining certain railways passing 
through the borough and is tipped into railway trucks 
and conveyed to farmers and others along the line. 
The council pays a small sum toward the cost of the 
railway rates. The council has no dust destructors. 

In the borough of Paddington the garbage of about 
nine-tenths of the area is collected by the borough 
council and the remaining one-tenth by contractors. 
The contracts are let to individuals for a period of 
three years for a lump sum per annum. The garbage 
is collected by horse-power covered tipping vans, 
usually between the hours of 6 A. M. and 6 P.M. The 
garbage is removed by barge along the canal by the 
contractors. The town clerk advises, that machinery 
was abandoned several years ago. 

The by-laws (ordinances) which govern the several 
borough councils are passed by the London county 
eouncil, a body which has jurisdiction throughout 
metropolitan London, a copy of whose ordinances 
now in force for the public health is forwarded (and 
obtainable from the Bureau of Manufactures). 

LIVERPOO! 

The work of collection and disposal of refuse in 
Liverpool is done entirely by the corporation of the 
city, with direct employment of workmen and not by 
contract. 

The total quantity of refuse collected per day in 
Liverpool is approximately 1,000 tons. Combustible 
refuse is collected and destroyed at the corporation's 
destructors, in the process of which steam is generated 
for various purposes. The clinker residue from this 
operation is utilized for the manufacture of concrete 
slabs and making concrete for foundations, bricks, 
mortar, etc. The refuse collected from the streets of 
a manurial nature is graded and sold for agricultural 
purposes, according to the quality. In this material 
is included the refuse from fruit markets, ete. Fish 
garbage is collected and disposed of for the manua- 
facture of a patent fish manure. Old tins are separ- 
ated and disposed of by being pressed by hydraulic 
machinery into billets and sold. 

A separate class is made of waste paper, which is 
made up into bales and sold to paper manufacturers 
for repulp. Oyster shells are collected, and after 
grinding utilized as poultry gravel. Incombustible 
material and garbage of no value is conveyed to’sea 
by steam hopper barge and tipped in deep water. 

EDINBURGH.F 

All refuse in Edinburgh is collected and disposed 
of by the municipal cleaning department. There is 
a daily removal system, the work of collection begin- 
ning every week day at 7 A. M. A eity ordinance 
provides that “any straw, chaff, ashes, shop or house 
sweepings, or any offensive matter or thing” shall only 
be placed on a street or court “in pails, buckets, or 
other suitable vessels;” that waste paper “shall only 


* From Consul Horace Lee Washington. 
+ From Consul Rufus Fleming. 
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placed on a street or court tied in a bundle, or 
r it has been reduced to pulp, and in the latter 
the pulp must be contained in pails, buckets, or 
er suitable vessels;” that the time during which 

v of the above-specified material may be so placed 

any street or court “shall be between 6:30 A. M. 
any lawful day and the time at which the collect- 
¢ cart may, on the same day, pass on its round;” 
that vessels placed on a street or court “must be re- 
oved therefrom within half an hour after their con- 
tents are emptied into the dust carts.” The penalty for 
h contravention of this ordinance is a fine not ex- 
ceeding £5 ($24.33) or in default of payment, im- 
sonment., 

\ll kinds of garbage, ashes, etc., may be put out 

xether in the same pail or box. Street sweepings 
are collected separately from other refuse, as is also 
stable manure. 

The number of workers in the cleaning department 
is SSI men and 54 boys, who average about $6.10 and 
per week, of hours, respectively. A week's 
vacation in the year with full pay is allowed. The 
total quantity of refuse (not including mud, sand, etc.. 
from macadamized roads) dealt with in the year ended 
May 5th, 1909 (the latest period for which statistics 
are available), was 124,915 tons, of which farmers 
took 21,631 tons (street sweepings and stable manure) 
aud a destructor consumed 15,416 tons, the bulk of 
garbage and other refuse being deposited near oil- 
shale mines 7'4 miles from the city limits, to restore 
the level of the arable or pasture land. 

The destructor, which takes the refuse from a small 
district, is simply a furnace, reducing everything to 
ashes or into the form of clinker, this latter residuum 
being sold to builders and others in small quantities, 
or, when no demand exists, dumped with the ashes 
into places in process of leveling up. Into such 
places are also dumped all the mud, sand, ete., from 
macadamized roads, amounting annually to about 
Ho Tons. 

The cleaning department received from farmers in 
the period mentioned $3,031 for street sweepings and 
$1,634 for stable manure, delivered by rail. On this 
material the railway freight alone was 16 cents per 
ton, and on the refuse taken to the oil-shale district 
the freight was 20 cents per ton. At the destructor 
the disposal cost was 63 cents per ton. Deducting 
revenues derived from the sale of manure, clinker, old 
tin cans, ete., and from special cleaning services at the 
city slaughterhouses and markets, amounting in all 
to $16,997, the net cost of cleaning the streets and of 
collecting and disposing of refuse was $244,051. The 
average net disposal cost rate for refuse, mud, sand, 
tianure, ete., taken together, and totaling 184,930 tons, 
was 22 cents per ton. : 

There are some exhausted limestone quarries in the 
city’s possession, bought for the purpose of depositing 
garbage and other refuse, on a tract of 115 acres called 
Burnhouse farm, 10% miles from the municipal 
boundary. I am informed by the chairman of the 
cleaning and lighting committee of the town council 
that “in a short time the city will probably have these 
in use, and it is thought they will prove to be the 
vest and cheapest method of disposal.” 


GLASGOW.* 
The collection and disposal of garbage is under the 
direct supervision of the superintendent of the cleans- 


* From Consul J. N. MeCann 


ing department of the corporation. The contract sys- 
tem, established in 1862, continued for six years, when 
the entire cleansing work was assumed by the city 
authorities. In the course of time privies and wet 
ash pits were abolished in favor of water-closets and 
dry ash pits. Power to close up all ash pits and re- 
place them with portable galvanized bins was obtained 
under the building regulations act of 1900. In that 
year the change from ash pits to portable bins was 
commenced, and up to May 31, 1909, 11,906 pits have 
been abolished and replaced by 39,365 bins. Under the 
act property owners are required to abolish their ash 
pits; also to pay for the bins and their maintenance. 

The refuse is now conveyed direct to a covered cart 
from the bin, thus avoiding the pollution of the atmos- 
phere and the nuisance of light material being scat- 
tered by the wind. Refuse dispatch works and de- 
struction furnaces were gradually erected for the dis- 
posal of refuse, and the unsightly and unsanitary 
gigantic heaps of accumulated filth in the open depots 
soon disappeared. 

At the nine dispatch works the refuse is treated me- 
chanically. The portions fit for sale as manure are 
separated from the lighter and unsalable parts, which 
are cremated in furnaces designed for the purpose. 
The process of treating the refuse at the works is 
briefly as follows: 

Great quantities of soft sweepings require to be 
dealt with in wet, dirty weather. These sweepings 
are tipped into brick-built tanks, with sloping bottoms, 
fitted with perforated draining plates, so that in the 
course of a few days the material, which is chiefly 
composed of horse manure mixed with other refuse, 
becomes solid enough to be transferred to a railway 
ear. 

The domestic refuse is discharged from the carts 
through apertures in the floor into revolving screens 
tixed horizontally. A mixing machine beneath catches 
the finer parts of the refuse that pass through the 
screen, 

Dry sweepings from paved streets are screened and 
mixed in a similar manner, and, from a tank above, 
a regulated quantity of excrementitious matter passes 
into the mixer, and when all is thoroughly blended 
it falls into a railway car on a siding below. The 
coarser parts of the refuse are forced from the screen, 
by the revolving process, onto an endless carrier, 
which drops them to a range of furnaces on a lower 
level. As the carrier passes on everything of value 
is picked off, such as scraps of iron, wire, bottles, glass, 
bones, rubber, tin cans, galvanized and enameled ware, 
etc. The corporation owns 700 railway cars, which 
they use for the conveyance of the city refuse over 
the various systems, and this process of separation is 
in operation at 4 stations. 

The total quantity of material collected and dis- 
posed of by the department during the year ended 
May 3lIst, 1909, amounted to 358,972 tons 8% hundred- 
weight. The revenue derived from waste materials 
taken from city refuse and scrap from workshops and 
stores during the year ended May 3ist, 1909, was: 
Clinker, $81,916; tins and galvanized buckets and 
light iron, $26,249; scrap iron, $38,675; waste paper, 
$32,694; bottles, $1,279—total, $180,813. 

Prior to 1897 clinker was considered to be of no 
value and was trucked into the country, at a cost of 
24 cents per ton. Introducing it to builders for con- 
crete work resulted in creating a demand for clinker 
for that purpose. The revenue from clinker alone 
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has grown from $1,200 in 1897 to $8,895 in 1909. 

Old tins and galvanized and enamel articles, which 
in previous years gave great trouble and annoyance 
to the cleansing department, now produce a substan- 
tial revenue annually. All old tin articles are now 
detinned and the remaining steel is pressed into solid 
billets by hydraulic power. 

At each station there is an inexpensive brick-built 
furnace for removing the tin and solder. The mater- 
ial is then conveyed in a motor vehicle to a hydraulic 
press and pumps at one of the stations, where it is 
pressed into billets. In the process of cremating the 
refuse more than sufficient power is generated to dnive 
the clinker-crushing machinery and to furnish elec- 
tricity for lighting the destructor stations, stables, 
and offices. 

In 1900 the system of collecting waste paper by 
means of old bags issued to business premises and 
better-class dwelling houses was inaugurated. By this 
method the paper procured is clean, and consequently 
more valuable than that taken from dust bins, and to 
a great extent obviates the nuisance connected with 
its removal. The revenue from this source has grown 
in ten years from $580 to $3,200. This is a remarkable 
increase in view of the fact that private firms, paper- 
stock merchants, are competitors of the corporation. 

In fifteen years the total revenue from the utiliza- 
tion of waste products has increased from $1,000 to 
22,500. All domestic refuse and garbage from hotels, 
restaurants, etc., in the city are collected during the 
night concurrently with the street sweeping done by 
the sweeping machines. There are bins sunk in the 
pavement at regular intervals, in which are deposited 
the sweepings of the day staff. These bins are emptied 
nightly, and the contents, together with the sweep- 
ings left at the street side by the sweeping machines, 
are carted away. 

Private streets and back courts, after being swept 
when required, are cleansed by use of 1'4-inch hose 
attached to the street fire plugs. The court washings 
in the city average over 750 per day. The proprietors 
of these properties are assessed 2 cents per $4.86 of 
the annual rental to meet the expenses of this work. 

After a heavy snowstorm, in order to avoid dis- 
organization of the street traffic and great inconveni- 
ence to the public, the snow must be removed without 
delay; consequently at such times great activity pre- 
vails in the cleansing department. Salt is used to 
melt the snow on the tram tracks and is followed 
shortly afterward by the sweeping machine, which 
spreads the brine created by the action of the salt on 
the snow over the entire width of the street, thereby 
rendering it possible to clean the streets quickly. The 
snow and slush is then rapidly carted and tipped into 
the rivers Clyde and Kelvin or the most convenient 
of the various tips around the outskirts of the city. 

In general, the cities and towns throughout Scot- 
land have well-regulated cleansing departments, simi- 
lar to that of Glasgow, with the exception that the 
smaller towns and villages have no furnaces for de- 
structive purposes. Some consume their garbage at 
county furnaces and others are obliged to cart it into 
the country. 

The city of Glasgow, with its population of over 
870,000, is perhaps, all things considered, one of the 
best cleansed cities in the world. It has an excellent 
up-to-date sewerage system, an abundant supply of 
pure water, and its municipal government is of high 
order. 


A Four-Carbon Arc Lamp for Triphase 
Circuits 

Ix 1904 Mereanton invented an arc lamp consisting 
of three specially devised and non-homogeneous car- 
bons, connected severally with the three wires of a 
triphase circuit. 

Bentireglio and Siciliani have studied three types 
ot triphase arc lamps, regulated by two magnetic 
fields rotating in opposite directions. 

Righi has recently invented a new type of triphase 
lamp, which produces a very constant and effectively 
distributed light, without the employment of compli- 
cated regulating devices. Three carbons, about 1/25 
inch in diameter, are mounted vertically with their 
points up, so that they form the edges of a triangular 
prism, the base of which measures about 3/5 inch 
on each side. Each of these carbons is connected to 
cne of the three wires of the triphase circuit. Above 
these three small carbons, a fourth carbon, about 1 
inch in diameter, is suspended so that its axis coin- 
cides with that of the prism. As this arrangement 
allows the three lower carbons to make contact simul- 
taneously with the upper carbon, it is easy to estab- 
lish three ares, arranged radially, and six craters. 
The greater part of the light of an are lamp is 
emitted by the craters. In the Righi triphase lamp, 
owing to the position of the three upper and more 
important craters, most of the light is radiated down- 
ward, without the intervention of the reflectors which 
are required with monophase lamps. 

The voltages supplied to the carbons can be dimin- 
ished by impedances inserted in the circuits, or by 


transformers, with their secondary circuits connected 
as a or asa Y. Although the construction of a 
regulator with two rotary fields presents no serious 
difficulty, Righi employs a simple hand regulator. 

If three intermediate arcs are formed among the 
three lower carbons, with the central carbon raised 
high, and the central carbon is then lowered until 
three arcs are formed between it and the lower car- 
bons, no great variation in the emission of light or 
the consumption of energy is observed during the 
movement. As soon as the three craters of the cen- 
tral carbon have been formed, however, the consump- 
tion of energy is usually diminished and the light, 
hitherto flickering and poorly distributed, becomes 
steady and is greatly intensified and distributed more 
effectively. 

The central carbon is consumed very slowly and, 
in certain conditions, its craters are replaced by ex- 
ceedingly bright protuberances which point toward 
the lower carbons. 

The Mercanton triphase lamp can be operated with 
a frequency as low as 17 alternations per second, 
owing to the close approximation of its three craters 
and the fact that at least two ares are always active. 
As the Righi lamp has six craters and produces a 
still greater concentration of heat, it can probably be 
operated with still lower frequencies. The import- 
ance of this point becomes evident when we recall 
that the minimum frequency that can be used with 
a monophase lamp is about 25, and that most triphase 
traction systems have a frequency of 15. 

No very certain results have yet been obtained 


from attempts to operate the Righi lamps with the 
lew-frequency rotor currents of an asynchronous tri- 
phase motor, as the frequency varies with the load 
and it is very difficult to keep it constant, but the 
inventor intends to resume the experiments as soon 
as more favorable conditions can be established.— 
Revue des Sciences. 


The following note appears in a consular report for 
the year 1909 on the foreign trade of China: “In 
view of the almost limitless possibilities which seem 
to exist in China, especially in the great plains of the 
north, for the use of agricultural machinery, it is with 
reluctance that one has to record the opinion that 
under present conditions there is really no opening 
for its successful introduction. The financial risk at- 
tending the purchase of such machinery for the Chi- 
nese has been proved in several instances, and British 
firms in China have to be careful how they repeat 
similar experiments. Certainly British manufacturers 
desirous of introducing agricultural machinery into 
China would have to be prepared to share the risk 
with their agents to a much greater extent than they 
show any signs of doing at present. But the subdi- 
vision of farms among small peasant proprietors, who 
are extremely conservative in their methods, the cheap- 
ness of human labor and the absence of effective or- 
ganization of agriculture on the part of the Chinese 
government, are among the conditions that discourage 
manufacturers from taking risks that experience has 
not justified.” 
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The Paris Automobile Show’ 


The First Exhibition Held by the Manufacturers Themselves 


Story of some of its former glory, and inaugurated 


under a new management, the Paris Salon of 1910, 


Which closed on the ISth instant, was altogether a 


different Salon from the last, which was held two years 


ago Nothing of the sort held in Paris could, in the 


nature of things, be anything but spectacular, and 
the present shov is striking and in many respects 
characteristic But the uniform system of decoration 


adopted had the effect of breaking up the vista of the 


Grand Valais, and in itself was more or less con 


fusing 
The show itself was lacking in one of the’ features 
that, in the past, has rendered it the show of shows 


In common with all shows of the day, but to a more 
notable degree, it lacked the element of extreme nov 
elty, not to say freakishness, in cars, bodies and 


accessories. The rare imagination of the French was 


of Knight, yet each of them has peculiarities all its the proper instant of the cycle. Unlike the Corliss 
own. For example in the Roland-Pilain, but one slid- valve, however, it does not oscillate, but revolves. 
ing sleeve is employed, instead of two, as in the Hence by placing one of the passages above and the 
Knight engine, the motor otherwise resembling the other below the valve chamber, the single member is 
Knight in many respects Incidentally it may be made to serve both the inlet and the exhaust. A com- 
mentioned that the Roland-Pilain car, in which was mendable point in the design is that the port is placed 
mounted a six-cylinder motor of the type in question, somewhat below the upper end of the piston travel 


was further distinguished by an equipment of hydrau- in the cylinder, so that the valve is relieved of excess- 
lic brakes which were applied to all four road wheels. ive pressure during the beginning of the firing stroke. 
In the case of the motor shown by Mustad et Fils, The Boissier motor likewise is furnished with a 


the valve construction was equivalent to a single sleeve form of rotary valve, termed a distributor, in this in- 
split in half vertically Each half sleeve carrying a stance, which is mounted above the cylinders and 
suitable port opening, as in the Knight engine, is which, as it is carried in ball bearings, offers very 
actuated independently from one of two eccentric little frictional resistance. Owing to the relatively 
shafts in the new Cottereau motor a single sleeve large size of the distributor and its casing, the motor 
likewise is deemed sufficient, but instead of being is given’ a curious and rather top-heavy appearance, 
made to travel up and down the cylinder bore, as is which is not in the least relieved by the vertical mo- 


CUT-AWAY REAR AXLE AND DRIVE rHeE 120 


HORSE-POWER PIPE CAR, WITH INCLINED DETAIL OF BRAKE-DRUM AND CARDAN-JOINT OF THE 


SHAFT, SHOWING BEVEL JOINT OF WIND BREAK, WHICH SHIELDS THE CHAUFFEUR RENAULT CAR 


PHE SIZAIRE AND NAULDIN CAR 


ANP cb ts DOWN WIND RESISTANCE 


GOBRON CAR, WITH FOLDINGZSEAT FOUR-CYLINDER 24-HORSK-POWER GREGOIRE MOTOR, WITH GLASS DASH 


apparent in many instance it is true, but not to its 
former extent For the most part the exhibits were 
rather conventional in their nature, and sweeping 
trends were lacking There were 350 stands, or less, 


125 of which were occupied by exhibitors of cars. The 


accessory and components exhibits, which composed 
the remainder, for the most part were those of the 
established manufactures ind dealers who showed 
more or less tandard war But two American 


makes of cars were in evidence the Mitchell 
and the Ford 

If the show may be said to have developed anything 
in the way of mechanical tendency, it is in the gso- 
called “valveless motor—which is ne a valveless 
motor at all, but one having either sliding or rotary 


valve instead of those of the common or poppet type 


There ere practically a dozen different motors of this 
class to be seen, including one or two that were hown 
in the balconi and also including the Panhard, Mer- 
cedes and English Daimler car which are equipped 
with variations of t Knight engine 

Several of the engir ch fall within the valveless 


classification appear to ha been designed by followers 


*Reprinted fr Motor 
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done in the case of tne valve systems previous.y men- tion shaft and the housing for the helical gears by 
tioned, the valve sleeve is merely caused to revolve in which the distributor is actuated. Still another motor 
a suitable recess which is formed in the eylinder wall. of the rotary valve type is the Ballo, in which the 
The single port opening in its surface thus is made to valves are of hemispherical formation and oscillate, 
gister alternately with the inlet and exhaust open- instead of rotating. Their movement is brought about 


s. The Sizaire et Naudin, formerly distinguished by cam action, the valve motion shaft and cams being 
as a light voiturette with a huge, single-cylinder motor, inclosed in a housing above the cylinders, which is of 


now is built in the form of a light and more conven- peculiar and characteristic shape 
tional machine, and is equipped with a motor of the By all odds the most original, not to say freakish, 
‘valveless” type design to be found was that of the Broce motor, in 


Among the engines which reveal more radical de- which the effects of a sliding valve and a rotary valve 
partures from precedent, perhaps none attracted more’ are achieved after a most curious fashion. The dis- 
attention than the Henriod, partly, it is to be inferred, tribution is effected by the simple expedient of con- 


for the reason that its constructor in the past has dis- verting the piston itself into a valve and causing a 
tinguished himself by several unfettered flights of portion of it to revolve in the cylinder in addition to 
fancy in the way of novel design. In this case, how its reciprocating motion. A helical groove is formed 


ever, there is nothing irrational about his achievement, in the outer part which leads from the base to a point 
which is, nevertheless, distinctly radical. It is, in just below the head, where a hole is cored through 
brief, a form of rotary valve which is broadly sug- te a couple of ports in the head proper. The intake 
vestive of the Corliss steam engine gear. That is to and exhaust ports, of course, are located in the lower 
say, the valve itself is a D-section, though revolving part of the cylinder 

in cireular bearings, the flat side of the “D” serving As a matter of fact, the piston is formed in two 
tc uncover the single port in the cylinder wall and parts, the inner of which carries the true piston head, 
to open communication with the intake or exhaust at is connected to the crank shaft by means of the usual 
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wrist pin and connecting rod, and does the work of 
driving. The secondary part is a surrounding sleeve, 
in which the helical groove is formed, and which is 


rotated by means of a bevel gear on the lower end of a 
tubular shaft which telescopes the connecting rod and 
is driven by a stationary bevel gear attached to one 
ot i erank webs. As the piston reciprocates, the 
outer or valve portion is reciprocated with it and 
also is rotated to effect the distribution. Thus the 
motor is valveless only so long as the outer portion of 
the piston is by courtesy considered a part of this 


piston and not a valve. 
Among other points observed at the show was the 
apparently growing inclination of the French builders, 


as well as those of other Continental countries, to con- 
struct ears well within what is broadly termed the 
medium-powered class. Particularly noteworthy at 


time, indeed, are the numerous cars of 16 to 30 
horse nominal rating, and especially those of 
somewhere about 20 horse-power. The block method 
of casting continues to grow in popularity, and not a 
six-cylinder motors of relatively 
Among such may be enum- 


this 
power 


few low power now 


are made in this fashion. 
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Another observation was the periodical decline of 
the voiturette, which again appears to be passing into 
obscurity after a season of renewed popularity. The 
bulk of the European trade appears to be in cars of 
the medium class all through, and though closed cars 
continue*to gain in popularity, the favorite styles are 
those in which the entire vehicle is inclosed, whether 
they afford accommodation for two or more passengers. 
The torpedo styles of touring car and runabout have 
come into vogue, and the influence of the torpedo is 
seen in many forms of closed cars. 

A remarkable instance in point is that of a Gregoire 
ear, which is built on thoroughly approved marine 
lines, with a ridiculously small body superstructure 
mounted in the center in close semblance to the con- 
ning tower of a submarine. Another remarkable 
achievement of the body-maker’s art is the 120 horse- 
power Pipe, the front of which slopes from a _ point 
immediately above the driver's head to the dash, thus 
giving the machine the appearance of having just 
come through dire catastrophe in which its 
front portion had been sadly crushed. A body which 
is far more appealing, if somewhat less striking in its 


some 


25 


hood, after a fashion introduced by at least one maker 
in this country last year, separate spring suspension 
for the radiator and brass covers for the joints in the 
steering connections are novel and interesting details 
that were to be observed on various cars. 

The general details of transmission and other chassis 
features reveal few striking changes in the new de- 


signs. Universal joint construction in many instances 
has been revised with the idea of obtaining better 


durability and freedom from wear, and in this con- 
nection the Isotta-Frashchini universal is particularly 
noteworthy. It consists of nothing more complicated 
than a disk of stiff leather which forms the sole con- 
nection between the flanges of the driving and driven 
members of the joint. Besides allowing perfect flexi- 
bility and small resistance, this device has the ad- 
vantage of being absolutely noiseless. 

The new type universals on the latest Renault de- 
signs are housed in a neat aluminium casing. The 
rear springs of the new chassis shown at the Salon 
are of the three-quarter elliptical pattern, but with 
the lower or semi-elliptical members slung beneath 
the axle, thus affording a very low center of gravity. 


HORSE-POWER PIPE MOTOR 


THE “FIAT” LIMOUSINE, WITH TORPEDO-SHAPED BODY 


erated the Delage, which is rated at 16- horse-power, 
and has a bore and stroke of 66 by 12 millimeters, or 
roughly, 25. by 5 inches; and the Delahaye, which is 
rated at 18 to 24 horse-power, and has its cylinders ar- 
ranged in V form, in two groups of three, but all cast 
together, the cylinder dimensions being 75 by 120 milli- 
meters, or 3 by 413/16 inches. Other small six-cylin- 
der motors, but those in which the cylinders are cast 
in pairs or in blocks of three, are the 17 to 20 Mors, 
16 Motobloc, 20 horse-power Darracq—a worm-driven 
model, it may be explained—15 horse-power Clement- 


Bayard, and 12 horse-power Delaunay-Belleville; the 


last has cylinder dimensions of 72 by 120 millimeters,’ 


or about 2% by 413/16 inches. 

Two marked effects of the new style construction, 
which is expressed in the popular form of block motor, 
also are beginning to be apparent in other types as 
well. One is the desire to secure a “clean” engine by 
stowing away the auxiliaries as neatly as possible and 
relieving the exterior of the cylinders of any needless 
protuberances. The other is to extend the stroke. 
While abnormally long strokes by no means are the 
rule, they are also by no means uncommon, while the 
Seneral tendency seems to be to increase the bore-to- 
stroke ratio. 
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appearance, is the Fiat “obus,” which is a Rothschild 
creation, and which besides being of the most sump- 
tuous order, is built with an 
freedom from unnecessary windage. 

The Gregoire “aviator” body is strictly a double 
coach, and has much the same effect as would be 
secured by mounting two sedan or coupe bodies on 
the same Needless to add, it is of the two- 
compartment type, as distinguished from many of the 
newer bodies, in which there is but a single door on 
either sidé and no dividing partition between the 
front and back seat spaces. 

Among various individual body refinements may be 
mentioned one particular runabout body, mounted on 
a Gobron chassis, which is provided with a deep scuttle 
dash. Under ordinary circumstances there is nothing 
to indicate that the dash is in any way extraordinary. 
But when it is desired to carry a chauffeur, one side 
of the scuttle may be removed, disclosing a neat fold- 
ing side seat into which a small or medium-sized 
chauffeur may be squeezed without serious inconveni- 
ence, and where he will be handy in case a tire goes 
down or the engine becomes obdurate. 

Ventilated dashes for the inclosed torpedo bodies, 
electric lights built into the dash or the front of the 


eye 


chassis. 


to cleanliness and 
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Three-quarter elliptic suspensions, by the 
growing in popularity. 

Shaft drive is employed almost exclusively, as is 
magneto ignition. Thermo-syphon cooling likewise is 
becoming exceedingly popular, while automatic self- 
contained engine oiling systems are the rule. 

In addition to the Sizaire et Naudin change gear, 
which is of unique construction and mounted on the 
rear axle, one other peculiar axle-mounted change gear 
was in evidence—that of the Miolans car, in which 
the speed changes are effected by causing a single driv- 
ing pinion to mesh with one or another of three sets 
of teeth on the large driven gear, the teeth, naturally, 
being of peculiar formation in order to render this 
combination possible. But one friction drive was in 
evidence, that of the Curicum, which employs the 
two-disk principle. 


way, are 


Dentists Modeling Wax.—Twenty-five parts of pale 
gum copal are melted in the sand bath and when half 
cooled, 25 parts of stearine are stirred into it and 
dissolved. Then stir in 50 parts of Venetian chalk 
and 0.5 part of carmine, perfuming it with 2 drops of 
oil of roses. 
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The Development of Submarine Boats’ 


From Bushnell to Holland and LaKe 


Wits the United States government in 1893 adver- 
tised for inventors to submit designs for the construc- 
tion of a submarine torpedo boat, it is doubtful if a 

corporal’s guard” of officers in the United States 

ervice could have been found that had any faith 
in this type of vessel 

The submarine boat at that time was considered 
as great a curiosity by the majority of people as the 
flying machine was previous to the public flights of 
the Wright brothers a little more than a year ago. 
At that time neither the United States, England, 
Russia, nor any of the European countries were in 
possession of what might be termed a practical sub- 
marine vessel 

The French government had one experimental ves 
sel in commission, called the “Gymnote,” and another 
under construction, which was called the “Gustave 
Zed The latter was launched in June, 1903. Both 
these vessels were of the diving type, and operated 
on the same principle as numerous others that had 
been experimented with during the nineteenth cen- 
tury 

The records show that nearly a hundred submarine 
boats have been projected or built to operate on 
practically the same principle as the “Gymnote,” most 
of them vessels of small size. Drzwiecki, the inventor 
of the torpedo-firing apparatus which bears his name, 
built a large number of small vessels of this type for 
the Russian government in the seventies. They were 
one-man boats 

Several boats were built by the Confederates during 
the Civil War which operated on the same principle 
The attempts to use these vessels, however, usually 
resulted disastrously, the boat having a tendency to 
dive head-first to the bottom, in some cases remain- 
ing there permanently, especially if the bottom was 
oft If the bottom was hard and the hull was suffi- 
ciently strong to withstand the shock, the vessel would 
rebound to the surface 

Hioveaard, in his book on submarine navigation, 
refers to one of the early French boats of the diving 
type called “Le Plongeur This boat was the most 
ambitious attempt to construct a submarine vessel 
during the nineteenth century She was about 140 
feet long, 20 feet broad, and 10 feet deep. Her beam 
was, therefore, twice her depth She had an oval 


form in cross section and was presumably braced to 
resist the pressure of water when submerged. This 
form of hull would need to have been trongly braced 
to resist collapse at any considerable depth, as her 
plate was said to be only 4 inch near the keel and 


. inch throughout the rest of the vessel. She was 
propelled by a compressed-air engine which developed 
80 horse-power when working with air at twelve at- 
mospheres It is stated that the engine always 
worked well Her displacement was about 200 tons. 
in his deseription of this vessel Hovgaard says 

“The greatest difficulty was the regulation of the 
motion in a vertical sense Operations commenced 
by closing all openings, and then water was let into 
the two air reservoirs, and into the water-tight com- 
partments, until only the top of the conning tower 
was above the surface It was found to be pretty 
to go like this, awash, along the surface of the 
sea It was expected that the depth of immersion 
could be determined by small changes in displace 
ment, namely, by using the piston in the regulating 


cylinder, but the experiment showed this to be quite 
impossible, and the vessel would often touch bottom, 
even in 30 feet depths, before the motion could be 
changed When striking tolerably hard bottom, such 
as sand, the vessel would rebound like an India-rubber 
ball. Thus the ‘Le Plongeur’ would advance, striking 
alternately the bottom and remounting to the surface 


The horizontal rudders and the regulating cylin 
ders acted much too slowly. Most frequently they had 
to resort to the donkey pump or to air-pressure to 
expel water, but then the ascension would take place 
very Violently, and when at the surface, the vessel 


buoyancy of several cubic 


would be found to have 
meters A vertical screw was therefore fitted to regu- 
late the motion up and down; it was worked by hand 


In this way the equilibrium under water was kept, 


but only for a very short time 


rhe result of the experiment was that it was pos 


ible to make a submarine boat slide along the bottom 
n tl vay described above, and also to move steadily 
iwash 
It will be seen from the above description, and the 
ibandonment of the vessel, that this boat, like many 
thers of the typ vas unmanageable when attempts 
ere made to run her in a submerged condition. With 
* Proceedings of « ] neers’ ¢ 1b of Philadelphia, 


By Simon Lake 


her shallow depth and great beam it is probable that 
the failure of this vessel was largely due to a lack 
of longitudinal stability, which stability, in-my esti- 
mation, is the first and most important thing in the 
designing of a suitable vessel. 

The Confederates attempted to use the submarine 
boat during the Civil War and succeeded in sinking 
one of the United States warships. They called the 
little submarine boats which they constructed at that 
time “Davids,” and the name was a most apt one. 
The next war will probably prove that the submarine 
“Davids” will be able, like David of biblical fame, to 
destroy the great “Dreadnaughts,” or Goliaths, of the 
present day. 

Previous to the beginning of the nineteenth century 
some experiments had been made in the construction 
of submarine vessels. The first important one of 
which there is any record was constructed in the 
seventeenth century by Cornelius Debrell, a Dutch- 
man, who lived in England during the reign of James 
I. Nearly a hundred years later a man by the name 
of Day built a submarine and made a wager that he 
could de8cend to a depth of 100 yards and remain 
there twenty-four hours. He did, and according to 
latest advices, is still there. 

The most authentic information at hand, however, 
regarding the early submarines, is of a boat built by a 
Connecticut man, Dr. David Bushnell, who lived in 
Saybrook during the Revolutionary War. He built a 
small submarine vessel called the “American Turtle,” 
with which he expected to destroy the British fleet 
anchored off New York during its occupation by Gen- 
eral Washington and the Continental Army. 

“Thatcher's Military Journal” gives an account of 
an attempt to sink a British frigate, the “Eagle,” of 
64 guns, oy attaching a torpedo to the bottom of the 
ship by means of a screw manipulated from the in- 
terior of this submarine boat. A sergeant who oper- 
ated the “Turtle” succeeded in getting under the 
British vessel, but the screw which was to hold the 
torpedo in place came in contact with an iron strap, 
refused to enter, and the implement of destruction 
floated down stream, where its clockwork mechanism 
finally caused it to explode, throwing a column of 
water high in the air and creating consternation 
among the shipping in the harbor. Skippers were so 
badly frightened that they slipped their cables and 
went down to Sandy Hook. General Washington com- 
plimented Dr. Bushnell on having so nearly accom- 
plished the destruction of the frigate. 

If the performance of Bushnell's “Turtle” was such 
as described, it seems strange that our new govern- 
ment did not immediately take up his ideas and make 
an appropriation for further experiments in the same 
line. When the attack was made on the “Eagle,” Dr. 
Bushnell's brother, who was to have manned the craft, 
was sick, and a sergeant who undertook the task was 
not sufficiently acquainted with the operation to suc- 
ceed in attaching the torpedo to the bottom of the 
frigate. Had he succeeded, the “Eagle” would un 
doubtedly have been destroyed, and the event would 
have added the name of another hero to history and 
might have changed the entire method of naval war- 
fare Instead of Bushnell being encouraged in his 
plans, however, they were bitterly opposed by the 
naval authorities. His treatment was such as finally 
to compel him to leave the country, but he returned 
after some years of wandering, and under an assumed 
name, settled in Georgia, where he spent his remain- 
ing days practising his profession. 

Robert Fulton, the man whose genius made steam 
navigation a success, was the next to turn his atten- 
tion to submarine boats, and submarine warfare by 
submerged mines A large part of his life was de- 
voted to the solution of his problem. He went to 
France with his project and interested Napoleon 
Bonaparte, who became his patron and who was the 
means of securing sufficient funds to build a_ boat 
which was called the “Nautilus.” With this vessel 
Fulton made numerous descents, and it is reported 
that he covered 500 yards in a submerged run of 
seven minutes 

In the spring of 1801 he took the “Nautilus” to 
Brest, and experimented with her for some time. He 
and three companions descended in the harbor to a 
depth of 25 feet and remained one hour, but he found 
the hull would not stand the pressure of a greater 
depth. They were in total darkness during the whole 
time, but afterward he fitted his craft with a glass 
window 1% inches in diameter, through which he 
could see to count the minutes on his watch. He also 
discovered during his trials that the mariner’s com- 
pass pointed equally as true under water as above it. 


His experiments led him to believe that he could build 
a submarine vessel with which he could swim under 
the surface, and destroy any man-of-war afloat. When 
he came before the French Admiralty, however, he 
was met with blunt refusal, one bluff old French 
admiral saying: “Thank God, France still fights her 
battles on the surface, not beneath it,” a sentiment 
which apparently has changed since those days, as 
France now has a large fleet of submarines. After 
several years of unsuccessful efforts in France to 
get his plans adopted, Fulton finally went over to 
England and interested William Pitt, then chancellor, 
in his schemes. He built a boat there, and succeeded 
in attaching a torpedo beneath a condemned brig 
provided for the purpose, blowing her up in the pres- 
ence of an immense throng. Pitt induced Fulton to 
sell his boat to the English government and not bring 
it to the attention of any other nation, thus recog- 
nizing the fact that if this type of vessel should be 
made entirely successful, England would lose her 
supremacy as the “Mistress of the Seas.” 

Fulton consented to do so, but would not pledge 
himself regarding his own country, stating that if 
his country should become engaged in war, no pledge 
could be given that would prevent him from offering 
his services in any way which would be for its benefit. 

The English government paid him $75,000 for this 
concession. Fulton then returned to New York and 
built the “Clermont” and other steamboats, but did 
not entirely give up his ideas of submarine naviga- 
tion, and at the time of his death was at work on 
plans for a much larger boat 

Fulton had a true conception of the result of sub- 
marine warfare, and in a letter he says: “Gunpowder 
has within the last three hundred years totally 
changed the art of war, and all my reflections have 
led me to believe that this application of it will, in a 
few years, put a stop to maritime wars, give that 
liberty on the seas which has been long and anxiously 
desired by every good man, and secure to Americans 
that liberty of commerce, tranquillity, and independ- 
ence which will enable citizens to apply their mental 
and corporeal faculties to useful and humane pursuits, 
to the improvement of our country and the happiness 
of the whole people.” 

After Fulton's death spasmodic attempts were made 
by various inventors looking to the solving of the 
difficult problem, but no very serious efforts were put 
forth until the period of the Civil War, and then a 
number of submarine boats were built by the Con- 
federates. These boats, as already referred to, were 
commonly called “Davids,” and it was one of them 
that sank the United States steamship “Housatonic” 
in Charleston Harbor on the night of the 17th of 
February, 1864. This submarine vessel drowned four 
different crews, a total of thirty men, during her 
brief career. At the time she sank the “Housatonic” 
her attack was anticipated, and sharp lookout was 
kept at all times; but notwithstanding their vigilance 
she succeeded in getting sufficiently close to plant a 
torpedo on the end of a spar, and sink this fine, new 
ship of 1,400 tons displacement. 

According to one of the officers of the “Housatonic,” 
the attack was made in the following manner: “About 
8:45 P. M. the officer of the deck, Acting Master M. K. 
Crosby, discovered something in the water about a 
hundred yards away coming directly toward the ship; 
the time from its appearance until it was close along- 
side being about two minutes, during which time the 
chain was slipped, engine backed, and all hands called 
to quarters The torpedo struck the ship forward 
of the mizzen mast on the starboard side, in line with 
the magazine, and as we had the after pivot gun piv- 
oted to port, we were unable to bring a shot to bear 
upon her. About one minute later she was close 
alongside and the explosion took place, the ship sink- 
ing stern first, and heeling to port as she sank. Most 
of the crew saved themselves by going into the rigging 
while a boat was dispatched to the ‘Canandaigua.’ 
The vessel came gallantly to our assistance and suc- 
ceeded in rescuing all but a few of the officers. What 
became of the ‘submarine boat’ was a mystery not 
solved until a few years ago, when some divers in 
searching about the wreck of the sunken steamship 
found, a few feet away from her, the ‘David’ with 
skeletons of her crew still abroad. It was found that 
the hatch was open, and it is supposed that the water 
thown up by the torpedo caused her to founder with 
all hands.” 

It will be observed by the above description of the 
attack that the boat was not in a submerged condition 
at that time, but that her buoyancy was so reduced 
as to present a very small tar set. This enabled them 
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naneuver the boat sufficiently near the “Housa- 
to prevent discovery until too late to ward off 
attack. 

he author was fortunate enough several years ago 

receive a visit from Mr. Charles H. Hasker, of 

nmond, Va., formerly lieutenant of the Confederate 
nelad “Chicora,” stationed in Charleston Harbor. 
While experiments were being made with the subma- 
vessel just described, Mr. Hasker volunteered as 

ou of the crew for the experimental trip about the 

r, and was one of four that escaped when the 
esel went down. He gave me the following account 
of her sinking: 

The submarine had a line fast to the steamer 
Ktawan,’ off Fort Johnson; the crew were all in their 
laces, and had started the craft ahead. The buoy- 
incy of the vessel had been reduced so that only the 
itch combings were above the water. The side sub 
merging vanes were operated by a tiller connected 
with the athwartship shaft, and were held in a hori- 
outal position by means of a stick of wood placed 
beneath. When the vessel started ahead Lieut. Paine 
attempted to cast off the line which was made fast 
around the hatch combing. He became entangled in 
the line causing the boat to sheer slightly and careen- 
ing her sufficiently to permit the water to come in the 
forward hatch. The lieutenant in his struggles to 
extricate himself, struck the prop which supported the 
ends of the tiller, thus causing it to drop to the floor 
and forcing the forward ends of the vane downward. 
This of course immediately pulled the bow of the boat 
under water.” Mr. Hasker occupied the forward seat 
just at the hatchway. Lieut. Paine succeeded in get- 
ting out as soon as he saw the boat was going to sink, 
and Mr. Hasker grasped the edges of the hatch comb- 
ing and finally forced his way through the column 
of inrushing water, which was, by this time, coming 
in with great force. But before he was entirely out 
of the opening the pressure of the water closed the 
hatch door, which caught his left leg below the knee. 
The pressure of the water was so great against the 
door that it crushed the muscles of the leg, and held 
him in this position until the vessel had reached 
the bottom in seven fathoms of water. The hull then 


being filled with water, equalized the pressure so that 
he was able to lift the door, and being an expert 
swimmer, he swam to the surface. The boat went 
down head-first, and before the after hatch got under 
water, two other men succeeded in escaping, the other 
five being drowned. 

Notwithstanding that this was the third time the 
boat was sunk, she was again raised and a new cre. 
was found to man her. Mr. Hasker states that he 
was unfortunate enough to be captured at the evacua- 
tion of Morris Island, about one week after this occur- 
rence, was kept prisoner for fourteen months, and was 
at Hilton Head prison when he heard that the sub- 
marine had finally accomplished her mission in sink- 
ing the U. S. S. “Housatonic.” 

This brings us to 1893, and to the more recent at- 
tempts to solve the problem of submarine navigation, 
which at the present day is an accomplished fact, and 
every nation of importance is adding submarine tor- 
pedo boats to its fleet for purposes of defense, and 
many of them are even now proposing vessels for 
offensive as well as defensive purposes 

In 1877 Mr. John P. Holland built a small boat 
which was called the “Fenian Ram.” It is stated 
that this vessel was built by capital furnished by the 
“Clan-na-Gaél,” with the idea of using it against the 
British fleet in an attempt to free Treland. It is 
reported that Mr. Holland, who was a school teacher, 
had been exiled from that country because of his 
political activity. From the published description of 
this boat it would appear to be very similar to the 
small boat turned out by Drzwiecki for the Russian 
government, in that it operated with a vertical and 
a horizontal rudder in the same manner as other 
boats of the diving type which have been mentioned. 

Previous to the appropriations made in 1893, Mr. 
Holland had built several small boats of this type, and 
it is reported that he met with considerable success 
in navigating them. 

Mr. Baker, of Chicago, had built a vessel of quite a 
different type. His boat was elliptical in shape and 
in form resembled the “Goubet” type of vessel. It was 
propelled by screws located about midship on either 
side of the vessel. These screws were operated by 
gear wheels in such a manner that the angle of thrust 
could be changed to submerge the boat; the vessel 
having a certain reserve of buoyancy, the propellers 
could be set at such an angle as to cause the vessel 


to submerge until she reached a given depth, and 
then, by slightly reducing the angle, the vessel would 
move forward theoretically on a straight course and 
on a line which would be a mean between the upward 
pull due to the buoyancy of the vessel and the down- 
ward and forward pull due to the inclination of the 
propellers. 

It is reported that this vessel made a number of 
successful trials in the waters of Lake Michigan. The 
form adopted by Baker was one well adapted for 
giving great stability, but was not suited to speed. 
It was largely due to Baker's success, however, and 
to the report made by a board of officers which 
watched the performances of this craft in 1892 that 
the first appropriation of $200,000 was made for the 
construction of the United States submarine. When 
the appropriation was made, Baker was so sure of 
receiving the award for the contract that he moved 
from Chicago to Washington with the idea of being 
close to the government authorities while developing 
the plans for his large vessel. He died shortly after 
moving there. Mr. Holland, Mr. Baker, and the author 
it is believed, were the only inventors of submarine 
craft that were present with plans in Washington at 
the opening of bids in June, 1893. The author did 
not submit a proposition to build a vessel, as the 
advertisement stated that the department would con- 
sider designs even if they were not accompanied by 
tenders for construction; and if the designs were 
considered meritorious, the department would itself 
arrange for the construction of the vessel. The 
author’s designs were submitted to a board to pass 
upon their merits, and he was later advised by the 
late Admiral Matthews that his designs were looked 
upon with considerab!e favor by some of the members 
of the board at that time, but as the Holland designs 
were accompanied by a bid to construct, with a bond 
for performance, backed by a company, the Navy De- 
partment was reluctant to take upon itself the respon- 
sibility of the development of a vessel from designs 
only. The matter of awarding a contract was held in 
abeyance for over a year, and finally the award was 
made to the Holland Company for the construction 
of the “Plunger” on certain guaranfees of perform- 
ance, which guarantees were destined never to be 
fulfilled under the first contract, as this boat, the 
“Plunger,” was to have done many things that even 
to this day have never been accomplished by any 
submarine boat. She was to have a speed of about 
16 knots and be able to go from light condition to 
that of complete submergence in twenty seconds. Her 
construction extended over a period of several years, 
and she was finally abandoned in 1900, after the 
Holland Company had received additional appropria- 
tions and brought out a much simpler vessel in the 
“Holland,” the first United States submarine torpedo 
boat which went into commission. 

The first Lake design was of a submarine boat pre- 
viously referred to, and was submitted to the United 
States Government in 1895, in response to a_ public 
advertisement asking inventors to submit bids for 
submarine boats for the United States Government. 

Some of the features of this design were two hydro- 
planes on either side at the bow and the stern, with 
fore-and-aft rudders for correcting trim. There were 
wheels for navigating on the bottom. This boat was fit- 
ted with four torpedo tubes, two forward and two aft 

The “Holland” was the first United States sub- 
marine boat, and is the boat previously referred to, 
which took the place of the “Plunger,” the first United 
States boat contracted for. This type of boat oper- 
ates in the same manner as the early French and 
Spanish boats. It also operates on the same _ prin- 
ciple as the Whitehead torpedo, except that the in- 
telligent control of man operates the vertical and 
horizontal rudders rather than automatic appliances. 
The principle of operation, however, is the same. 

These boats are still built in the cigar-shaped form, 
which is, without doubt, the best form for under-water 
speed, but has certain disadvantages as a surface sea- 
going craft, and is more difficult to control when oper- 
ating submerged. The earlier boats of the Holland 
type were lacking in stability and were very erratic 
as to their performance, having a tendency, as did 
the early boats of the same type constructed in France 
and Spain, and as did the boats of similar type before 
referred to that were constructed during the Civil 
War, either to run their nose into the bottom or to 
broach to the surface. 

These vessels have been much improved however 
in the last three or four years, owing to the greater 
experience in their design and construction, and the 
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necessity now—since competition has been permitted 
in the securing of submarine vessels for the United 
States navy—of providing vessels that will meet the 
requirements of the United States naval authorities. 
The standard of performance now required by the 
United States navy is the most severe of any country. 

Early in 1901 the author received a request to come 
to Washington and submit designs to the navy de- 
partment for the construction of submarine torpedo 
boats of the Lake type, as the department was not 
satisfied with the performance of its Holland type of 
submarine then. The designs of the “Protector” and 
of the cruiser type of boat were submitted to the 
Board on Naval Construction, at that time composed 
of five admirals, and the author was informed that 
his designs were considered superior to anything yet 
proposed in the way of submarine boats, either in this 
country or abroad, Congress had always specified Hol- 
land boats, notwithstanding the protest of many offi- 
cers in the navy department It was suggested how- 
ever that if a submarine boat were constructed with 
private resources it was within the power of the 
navy department to see that such a vessel would be 
given a fair trial when completed, and that the de- 
partment could make such recommendations as were 
impossible for Congress to ignore. On the strength 
of these promises the author started to construct the 
“Protector.” 

The later German Krupp boats are fitted with the 
buoyant superstructure and hydroplanes. The latest 
boats are fitted with omniscopes 

One of the features of the Lake type of boat has 
been that it carries its fuel outside of the living quar- 
ters of the crew, in especially designed tanks in the 
superstructure, which tanks are galvanized to pre- 
vent the escape of dangerous fluids or gases. Both 
the German boats and the Italian boats have adopted 
this feature, the only difference being that the fuel 
tanks were built up directly over the hull of the vessel 
rather than being built circular in form and gal- 
vanized after construction. It appears that the fuel 
leaked through this built-up tank in the Italian boat, 
“Foca,” down into the hull, where it became ignited 
and caused an explosion which blew up the vessel 
and killed her crew of twenty-three men. This was 
probably due to some careless workmanship or neglect 
on the part of some members of the crew to take 
proper precautions in seeing that the pipe connections 
where they came through the hull were properly 
made. It is impossible to provide against the ignor- 
ance and carelessness of workmen and members of 
the crew. Many explosions have occurred, both in 
this country and abroad, on submarine boats, and 
numerous lives have been sacrificed which, with a 
little more thought and care, might have been saved. 

There are a number of dangerous things in connec- 
tion with submarine boats. The gas which is given 
off in large quantities from the batteries is hydrogen, 
and is very explosive. If the fumes of the gas are not 
pumped out as rapidly as they are given off, an ex- 
plosion is very likely to occur. The fumes of gasoline 
when mixed with the proper proportion of air are also 
highly explosive. For this reason Lake boats always 
carry fuel outside of the main hull, and, fortunately, 
so far no lives have been lost on any of these boats, 
although a number of men were nearly lost last Au- 
gust on the Russian submarine “Dragon.” This was 
before the boat was entirely completed, and was 
caused by the carelessness of one of the workmen in 
pouring several gallons of gasoline into the hull 
through an open pipe before the same was connected 
up. The accident resulted in severe injuries to a num- 
ber of the men and about $100000 damage to the 
boat. 

The dangers of gasoline have brought about exten- 
sive experiments in trying to develop heavy oil en- 
gines for submarine boat service. Hundreds of thou- 
sands of dollars have been expended in trying to pro- 
duce a satisfactory engine of this class. All govern- 
ments are now calling for heavy oil engines, and if 
experiments now well advanced prove their practic- 
ability, it will bring about a revolution in the con- 
struction of internal combustion engines, not only 
for submarines, but for all other classes of boats using 
liquid fuel. 

Two of the Lake boats, 161 feet long, are under 
construction for the United States Government at 
Newport News. One is the “Seal,” the other is the 
“Tuna.” The “Seal” is the largest and most powerful 
submarine boat now under construction for the 
United States Government. 

(To be concluded.) 


During the year 1909 electric lighting contracts 
were given out for new installations at Chungking, 
Chengtu, Changsha, Nanking, and Ningpo, and for 
more or less important extensions at Shanghai (settle- 
ments and native city), Hankow, Peking, Swatow, 
Moukden, and other places 


Negotiations were going 
on at the beginning of 1910 for a large installation at 
Hangchow and for installations in several cities in 


Manchuria. Indeed, there may be said to be an elec- 
tric lighting project in every city in China, although 
at Pakhoi the project is stated to have been aban- 
doned in view of the successful introduction of incan- 
descent mantles; the only difficulty is to find funds 
for carrying such projects into execution, Almost all 
contracts require to be financed by the contractors, 
and British firms, finding British manufacturers un- 


willing to supply plant, except for cash down, have 
sometimes co-operated with German firms, the latter 
arranging the finance in return for being allowed to 
participate. 
above are for British engines and boilers and German 
dynamos. Payment is generally spread over a period 


rhus several of the contracts inentioned 


of two or three years on proper security being 
to the contractors 


given 
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arman’s System of Electric Traction by Storage Batteries 


Tue subject of electric traction by means of stored 
energy having come to the fore again, because of the 
improved form of storage battery by Mr. Thomas 
Edison, the following historical account of a storage 
battery system of electric traction that proved to be 
a thoroughly practical one from every test that could 
engineering 


be made either from an electrical or 


standpoint as well as from a constructional view, 
can but prove of value to many who are concerned 


with electric traction to-day 
It was on October 25th, 1886, that Mr. A. J. Jar 
editors and pro- 


a large number of 


daily and technical press to witness 


man invited 
prietors of the 
the practical working of a model electrically-propelled 
car at No. 443 Brixton Road, London, England. This 
model was fitted upon trestles at the back of the 
premises. A considerable number attended and saw 
for the first time an electrically-propelled vehicle. 
This model was 3 feet 7 inches long, was driven 
with a double armature motor and thirty carbon, zine 
cells, placed beneath the seats. The car travelled at 
a speed of over five miles per hour. The tests lasted 
from 11 o'clock A. M. until 3:30 P. M., satisfying 
every suggestion made by the representatives of the 
photographs shows the model 
Another photograph shows the 


press One of the 
and trestle tramway 
experimental passenger car that was made from a 
disused horse car of the London Tramways Company 
The car body three (British) tons, 
equal to 6.720 pounds, the electrical equipment being 


alone weighed 


in addition 

The inventor designed, built, and fitted a motor to 
this car with a double armature, which, when com- 
pleted, was put on test by permission of the London 
Tramways Company after 12 midnight, when the 
horse cars ceased running. The trial took place in 
March, 1887, and the car ran from Atlantic Road, 
Brixton, to Westminster Bridge and returned suc- 
cessfully in every particular, carrying 45 passengers. 
At the end of the journey this car was driven over 


the macadamized Atlantic Road from Brixton Road 


to Electric Lane without rails by its own power. In 
November of the same year, the car was deposited 
at the disused stables ‘of the London Tramways Com- 
pany at Clapham Cross, where another trial took 
place. The car was driven from Clapham Cross to 
Blackfriars Bridge and return (This was the first 
electrically-driven car that ran to the above bridges 
of the city of London.) Upon another occasion this 
car carried 115 passengers from Westminster Bridge 
to Clapham Cross 

The third photograph illustrates the car that was 
suggestion and improvement 


Fitted with re- 


the outcome of every 
that the experimental car indicated 
versible top seats, although constructed with seats 
for 44 passengers, it carried upon many occasions as 
high as S6 passengers 

This car was fitted with a compound bipolar motor 
ot 14 horse-power, and compound gearing, together 
with ampere meters and voltmeters at both ends of 
the car, so as to enable the observer to note the 


A Pioneer Electric Tramcar 


ful external resistance. By this plan the car could 
never start with a sudden jerk. 

The following tests were made, that proved the 
value of this part of the invention. It may be men 
tioned here that the controller was so constructed 
that the forward and backward motion of the car 


with- complete 
Balham Hill was ascended upon the return journey, 
which consists of a variable incline of 1 in 18 to 1 
in 22, the current never exceeding 50 amperes, while 
as a further t st this car pushed a horse car in front 
up the hill in addition to its load of 44 passengers. 


success, with no hitch whatever. 


MODEL OF ELECTRIC CAR ON THE TRESTLE TRAMWAY 


was made by turning the handle to the right in four 
steps for forward, and to the left for backward mo- 
tion, no extra controller being used, as is the case 
upon many cars to-day. 
MOTOR TESTS. 

Ninety storage traction cells were used, of the 
lead type, with aluminium fittings. 

1. A current of 30 amperes was passed through 
the single motor and gave a torque or 60 pounds 

2. Fifty amperes was next put through the same 
motor, and gave a torque or 97 pounds. 
3. The motor was coupled as the inventor had de- 
signed. All the windings being in series, a current 
of 28 amperes was passed through, which gave a 
torque of 117 pounds. The above tests were made 

These tests 
power produc- 


many times over upon a Prony brake. 
proved conclusively the economy in 

tion by this particular construction of motor At 
the latter end of September, 1890, a thorough test 
of this car was made by making a run from Clapham 


When running upon a level with weited rails, 5 
to 8 amperes was the only energy used, the speed 
being at the rate of ten miles per hour. An exact 
account of this run was given in the Electrical Re- 
view, London, October Srd, 1890. This car could be 
run off the rails, put around a breakdown, and on to 
the rails again. Provision for this unusual work 
to be accomplished was made by the use of a pair 
of ramping irons, and a lateral movement of the 
front axle, the axle box being made specially for 
this purpose. The cost of working by this storage 
system has been well tested and proved during a 
period of eight years. When the time came for its 
general adoption upon the Clapham Tooting exten- 
sion, as stipulated and in accordance with the writ- 
ten promise of the tramway company (under a guar- 
antee of eight and a half cents per mile), the London 
Tramways Company backed out, and would not adopt 
it, although their premises had been leased to the 
Syndicate for twenty-one years, 


Electric Tramear 


DISCARDED LONDON TRAMWAY HORSE CAR MADE INTO AN 
ELECTRIC PASSENGER CAR 


used, either upon a 


rhe construction of the 


actual electrical horse-power 
level or a variable incline 

motor differed materially from iny hitherto attempted 
The whole of the desired resistance was constructed 
within the windings of the field magnets, no external 
resistance being used whatever. The result was that 
only the necessary amount of electrical energy was 


employed to start the load without loss in a waste 


Common to Tooting and back (et that time a new 
extension of the London Tramways Company's line). 
The number of passengers was 44, including several 
electricians trom the Brush Electric Light Company 
and their chairman, the late Duke of Marlborough; 
the chairman of the London Tramways Company, D. 
P. Sellar, and all the directors, road surveyors, and 


engineers. The car was put to every test suggested, 


VIEW OF ELECTRIC 


CAR PERFECTED THROUGH IMPROVEMENTS 
MADE ON CAR AT THE LEFT 


their excuse being that they had only six more years 
to run with their lease from the local authorities; 
and thus an excellent, well-tested system came to a 
standstill after $75,000 had been spent, and eight 
These storage-battery cars, 
advantageous points, 


years of incessant labor 
like the Edison, had many 
especially when the American car bodies, made at 
that time by the John Stephenson Company of New 
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The electrical efficiency of the 
in all the workshop 


wk, were adopted 
otor proved to be “94 per 
sts. Although two of these cars were thoroughly 
sted afterward in every-day traffic upon the Croydon 


cent 
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Tramway Company's lines, running from Thornton 
Heath to Crown Hill, on time with the horse cars, 
the little syndicate was denuded of capital from the 
previous experience. Entirely through these difficul- 
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29 


ties the running of these cars ceased, although mapy 
meritorious parts of the invention are being adopted 
by others to-day in electric traction. The battery was 
lighter than any hitherto made, and of high efficiency. 


Forms for Concrete | 


Schemes for Saving Time, Labor, and Lumber 


Since freshly mixed concrete is a plastic material, 
forms of some kind are necessary to hold it in place 
and the con- 
expensive, is 


in shape until the cement 
hard. 
the material most commonly 


and sets up 
though 


used. 


crete becomes Lumber, 


By exercising his 


natural ingenuity and customary eare in the matter 
of construction of forms, the farmer has built so 
cheaply of concrete that his cost statemeuts are fre- 


the builder in the city. 
the tarm 
In this class are 


cnently doubted by 

Much of the work 
most no forms at all. 
in buildings, and feeding floors 

The first requisite of good that 
should be tight, so that the liquid may 
run out between the cracks, cause pockets or hollows 
thus ruin the looks of the work as de- 
crease its strength. Consequently straight boards 
most desirable unless one chooses to fill gaping 
with stiff clay and tack strips over. them. 
lumber is usually straightest and yields a 
finish to the concrete. But for ordinary pur- 
rough lumber is sufficiently good. Naturally 
the siding must be stiff enough not to bulge out of 
shape when the forms first filled with 
This does not heavy siding is neces- 
fact are sufficiently 
The bulging may be prevented by setting 
4-inch studding from 20 to 30 apart 
according to the thickness of siding boards or sheath 
ing used. 

The thoughtless 
lengths waste 


requires al- 
walks, floors 


done on 


they 
not 


forms is 
cement 
and as well 
are 
cracks 
Dressed 
neater 
poses 
are concrete. 
mean that 
l-inch 


very 


sary. In boards usually 
strong. 


2 by inches 


into short 
means a a useless in- 
crease in the nailing 
not only calls for more nails but adds to the difficulty 
ot removing and the danger of splitting and ruining 
the boards. The reason that concrete is so ynusually 
cheap for the that he plans his forms to 
spoil as little lumber as possible and he finds a use 
for all of the lumber after it has served to hold the 
the material for forms 


cutting of boards 
of lumber and 
Unnecessary 


cost of concrete. 


farmer is 


concrete in place. In this 
practically nothing. 


Most work on 


way 
costs 


concrete the farm is built in what is 


known as the box form, which, with variations, con- 
sists of one box within another between which the 
concrete walls are molded Such forms are used 


especially for walls of buildings, tanks, and troughs. 


Ordinarily the studding need not be cut in lengths 
equal to the height of the wall: it may without in- 
convenience be allowed to project above the top of 


the siding. Nor does it need to be sharpened (and 


later battered up at the other end) for driving into 
the ground. There is a quicker, easier, and cheaper 
way. Set the ends of the studding on the ground 


and hold them in their proper position by a timber, 
called a liner, lying on the ground against them; or 
“toe-nail” the ends of the studding to a plate which 


will serve the same purpose. Stakes driven into the 


through the joints in the siding. 
the top by means of cross cleats. 
For the wall of box forms boards of full 
length need not be cut at all. The extra length may 
be allowed to extend beyond the corners. This sav- 
ing cannot always be effected with the inner wall, 
yet odd pieces of boards may often be used in such 
to prevent useless cutting. In nailing on 


Space the forms at 


outside 


a way as 


DIAGRAM SHOWING 


the siding. arrange the boards so that all end joints 
will not be made on the same upright. if the lumber 
is crooked, draw the boards together so as to prevent 


cracks. Sinee the siding is generally between the 
studding and the concrete, heavy nailing is not 
needed to hold it in place until the concrete comes 


against it. Often cleats, clamps, or screws are used 
te save the lumber and to render easier the removal 
ot the The forms should always be planned 
with this end in view. In placing the concrete avoid 
unnecessary lifting by leaving off a few of the boards 
at the top of the form until they are needed. How- 
ever, if chips or blocks fall inside the forms, care- 
fully remove them before proceeding with the work. 

See that the forms are lined up properly before 
beginning to fill them as they must not be disturbed 
after the concrete is in place. 

If new forms are wet, before the concrete is placed, 
and allowed to remain in position until it has thor- 
oughly set, bits of concrete will seldom stick to them. 
For very particular work, or where forms are to be 
used more than once, it is advisable to coat them, 
previous to erection, with soft soap or oil. Linseed, 


forms. 


| 


dense is by mixing and placing it wet. For very wet 
concrete the forms must be tight so that the liquid 
cement cannot escape. To give a neat finish to the 
surfaces, which will later be exposed, force the larger 
stones back from the outside by running a straight 
spade or a wooden paddle down in the concrete next 
to the wall forms and working it back and forth. 

It frequently happens that very wet concrete cannot 


FORMS FILLED WITH CONCRETE 


To 
tamp or ram it 
iron tamper. 

In a way, the suecessful making of hay and con- 
crete are very much alike—both must be well cured. 
Exposed surfaces of freshly placed conerete should be 
shaded to protect them from rain, dust, and the hot 
rays of the sun. Freezing injures freshly placed con- 


make a drier mix dense and strong, 
into place with a heavy wooden or 


be used. 


crete. Hot water and salt are sometimes used to 
counteract the frost action; but, on the whole, it is 
better to attempt no outside work in winter. During 


the early months of spring and fall see that no frozen 
sand, gravel, or rock is used in the work. In summer 
ordinary forms, for walls supporting no loads, may 
be removed after the concrete is three days old, but 
am cooler weather they should not be touched short 
of five days. 

It is the attention to the details which makes farm- 
ing or any business a success. The same principle 
holds true of concrete work. 

The Turkish government has awarded the telephone 
contract for Constantinople to the Webb syndicate for 


AN ILLUSTRATION SHOWING 


CONCRETE TANKS 


ground and against the plates or liners will fix them 
firmly in place. The studding may be held plumb by 
bracing it with odds and ends running from the top 
to stakes driven into the ground a few feet away 
from the form. If the forms are so high and will 
be filled so rapidly as to render possible the spring- 
ing of the studding, tie the opposite pieces together 
by means of bailing or other pliable wire passed 


FORMS FOR ROUND 


black, or cylinder oil is suitable, but kerosene is not 
good. Upon taking down the forms immediately clean 
off all bits of concrete clinging to them. For this 
purpose a short-handled hoe is convenient,: but it 
must be used with care so as not to gouge the wood. 

All other things being equal, the strength of con- 
crete is dependent upon its density or compactness. 
Where possible, the easiest way to render concrete 


VIEW OF CONCRETE FORM WITH BOARDS PROJECTING 


BEYOND CORNER 


the space of thirty years. The syndicate includes the 
Bell and other American interests. As_ regards the 
electric lighting contract for the European quarter and 
suburbs, the Sultan has ratified the decision awarding 
it to the Austro-Hungarian Ganz Company, backed by 
a strong syndicate composed of the Hungarian Bank 
along with French and Belgian capital. The contract 
figures at $4,000,000. 
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An Important Aeronautic Consideration 


LAkur airships have for some time been provided 
with wireless signaling apparatus, and small air 
ships are now being similarly equipped Spherical 
balloons, open below can carry wireless receivers, 


but transmitting apparatus is excluded by its size and 
weight, and by the somewhat questionable danger of 
explosion The usefulness of receiving apparatus 
alone hardly justifies its cost, for it includes a wire 
several hundred yards long, hanging from the car, and 
a double wire loop surrounding the gas bag or, pr 
ferably, a metal plating extending over an equatorial 
zone or the upper half of the bag 

An excellent but littl used means of communica 
tion between balloons is afforded by luminous signais 
' 


directed by a Morse code. The same method could 


employed for communicating with the earth in many 


cases. A Nernst or other powerful incandescent elec 
trie light would be appropriate for a motorless bal 
loon, and an electric are, screened by wire gauze on 


the principle of the miner's safety lamp, would yield 
a brighter light for airships rhe are lamp could be 
operated by a small dynamo, driven by the airship 
motor The incandescent lamp of the motorless bal 
loon could be fed by Edison storage batteries sus 
pended from the car in a bag and forming part of the 
ballast For signaling to considerable distances, tele- 
scopes and parabolic mirrors or projecting lenses ar 
required The signals can be made by opening and 
closing a shutter 

The range of communication depends on the power 
of the lamp, and the size and quality of the mirrors, 
or lenses and telescope Great distances can be 
attained at night, and in daylight the range is at least 
equal to that of a Zeiss triple mirror of the same aper 
ture Theoretically the range is four times that of 
a triple mirror used with the same source of light, 
and equal to that of a triple mirror using a lamp six- 


teen times more powerful than the lamp employed 
with the system described above. 

The Zeiss triple mirror is a device for sending sig 
nals by the reflection of light produced at the receiv 
ing station It consists of a triangular pyramid of 
glass, in which the three faces that meet at the 
vertex are mutually perpendicular, like the three 
faces that meet at a corner of a cube The light 


enters the pyramid through its fourth face, or base, 
through which it also emerges, after successive total 
reflections at the other three faces This combina 
tion of three mutually perpendicular mirrors almost 
exactly reverses the course of a beam of light, even 
when the beam is not exactly normal to the base 
the triple mirror is aimed 


of the pyramid, i. e., whet 


only approximately at the source of light 

By means of this device, an unlighted balloon can 
send messages to a station which emits a steady 
light, and, conversely, an unlighted station can give 
an immediate response to the inquiring flash of an 
airship’s searchlight In either case the Morse code 
can be used by covering and uncovering the triple 
mirror. 

Variations in the position of the mirror do not 
affect the course of the reflected beam, unless these 
variations exceed the angular range within which a 
ray can be reflected from all three internal faces. A 
person looking into the triple mirror sees a reflected 
image of his face which remains motionless when the 
mirror is moved, turned, or oscillated, within its range 
of action. Hence it is easy to obtain and maintain 
communication with the receiving and light-giving 
station. 

If the three reflecting surfaces are not quite perpen- 
dicular to each other, the triple mirror serves also 
as a telemeter. The effect of this construction is to 
divide the reflected light into two beams, which 
diverge very slightly from each other, and are seen 
at the receiving station to the right and left of the 
source of light, and separated from it by a distance 
proportional to the distance between the two stations. 

If, for example, the ratio is 1 to 10,000 and jit is 
found necessary to place the eye 12 inches to the 
right or left of the center of the lamp in order to see 
the flash of the triple mirror, the distance between the 
two stations is 10,000 feet. The range of signaling 
depends upon the intrinsic brightness (per unit of 
surface) of the source of light, and the aperture, or 
effective diameter, of the triple mirror. 

The mirror here shown has a range, in average at- 
mospheric conditions, of about °3 miles by day and 
% miles by night, when used with a Zeiss 10-inch signal 
lamp. These ranges can be doubled by employing an 
electric searchlight, having four times the brightness 
of the signal lamp. 

The electric are is the brightest of our artificial 
sources of light With sunlight a range of at least 
37 miles could be attained, but it would be necessary 
to throw the light upon the triple mirror by means 
of two very perfect plane mirrors, operated by two 
persons, as the motions of the sun and the balloon 
cannot be followed simultaneously with the simple 
army heliograph, in which the two mirrors are rigidly 
connected. 

Without using sunlight, the range can be extended 
by increasing the size of the triple mirror. A 6-inch 
mirror would have a range of over 9 miles by day and 
nearly 28 miles at night A solid glass pyramid of 
this size would, however, be inconveniently heavy 


Hence the Zeiss firm has patented an arrangement of 
several triple mirrors, mounted on a board in square 
order and producing the effect of a single large triple 
mirror. Such an arrangement of four triple mirrors, 
of 4 inches aperture, would have a range of about 12 
miles by day and 37 miles at night. . 

A great advantage of the method of signaling with 
the triple mirror is its absolute secrecy, for the mes- 
sages cannot be received by any person except the 
observer standing beside the source of light. Yet any 
warship can throw its searchlight on a military bal- 
loon and receive secret information. 

Communication with scouting airships many miles 
in advance must be carried on by wireless telegraphy. 
The secrecy of the messages can be assured only by an 
intricate cipher code, as the direction of the electric 
rays cannot yet be satisfactorily controlled. Even the 
system of Losi and Bellini gives merely a greater 
range in one direction than in others. Disturbance 
by other stations and the impossibility of identifying 
the sender of a message are additional defects of wire- 
less telegraphy. The optical system is far superior 
within its limited range of 30 miles, and this range 
covers the most important military communications. 
The two systems should supplement each other. 

In daylight, conversation can be carried on secretly, 
by the Morse code, between a station equipped with a 
searchlight and a balloon carrying a Zeiss triple mir- 
ror, for the beam of light cannot be traced in the 
air and neither the signals sent to the balloon by 
intermittance of the outgoing light nor those sent 
from the balloon with the mirror could be interpreted 
by an airship which might momentarily intercept the 
rays in its flight. At night, messages can still be sent 
secretly from the balloon, but the secrecy of messages 
sent in the opposite direction may be destroyed by the 
visibility of the searchlight’s beams. (In clear weather 
the beam is not visible to a height much greater than 
3,000 feet.) 

There is, however, a possible method of sending 
secret messages over a visible beam of light. This 
method is called photophony, and it involves the em- 
ployment of selenium cell and other receiving appa- 
ratus which, however, does not weigh as much as a 
large triple mirror. A few months ago the range 
attainable by this method, which was barely 5 miles, 
was greatly increased by the invention of the tele- 
phone relay by Brown, in England. It is claimed that 
the loudness of a telephone message is multiplied 
twenty-fold by the insertion of one telephone relay, 
and four hundred-fold by two relays. Hence it may be 
expected that a practical system of communicating 
over great distances by means of the photophone and 
the telephone relay will soon be developed. 


Celebrated Echoes 


Oxe of the most famous echoes is that heard from 
the suspension bridge across the Menai Strait, in 
Wales rhe sound of a blow from a hammer on one 
of the main piers of the structure is returned in suc 
cession from each of the cross-beams that support the 
roadway and from the opposite pier at the distance 


of five hundred and seventy-six feet, in addition to 
which the sound is many times repeated between the 
water and the roadway at the rate of twenty-eight 
times in five seconds 

Outside the Shipley Church, in Sussex, England, is 
an echo that repeats twenty syllables in a most extraor- 
dinary manner. The famous echo at Woodstock, when 
awakened, answers no less than fifty times. 

The whispering stone in Statuary Hall in the Capitol 
at Washington was possessed of a curious echo. A 
person speaking in a whisper near the stone would 
hear his words repeated from the extreme end of the 


hall Reconstruction and rearrangement of the hall 
has changed all this to a great extent 

The echo in the castle of Simonett, about two miles 
from Milan, in Italy, repeats the report of a pistol 


fifty times, and in the Abbey Church at St. Albans, in 
f a watch may be heard from 


England, the ticking 
one end of the edifice to the other 

In the Cathedral of Girgenti, in Sicily, the slightest 
whisper is carried with perfect distinctness from the 
western door the cornice behind the altar, a dis- 
tence of two hundred and fifty feet. Curiously enough, 
so placed that the 


ifessional w 


at one time the t 
o of the voices of those who were confessing could 
son mes be overheard by the congregation. Later 


the confessional was removed to another part of the 


church 

In tt whi ring gallery of St. Paul's, in London, 
the faintest 1 faithfully conveyed from one 
side of the dome to the other, but cannot be heard at 


any intermediate point 


The Manfroni Palace at Venice possesses a square 
room about twenty-five feet in height. It is fitted with 
a concave roof. Standing in the center of the room, a 
person stamping softly on the floor hears the sound 
repeated a great many times, but as his position devi- 
ates from the center of the floor the reflected sounds 
xrow fainter and fainter until they die out entirely. 
The same phenomenon occurs in the large room of 
the Museum at Naples. 

In the Gloucester Cathedral in England a gallery of 
an octagonal form conveys a Whisper seventy-five feet 
across the nave 

The Hollow Lake region of Ontario, in Canada, is 
fairly alive with echoes. On certain days a paddle 
dropped in the bottom of a canoe will sound as though 
several battleships were busily engaged in bombarding 
the place. 


Can a Solid be Superheated ? 

Ir has never been found possible to superheat a 
solid, that is, to heat it above its melting point with- 
out melting it. Notwithstanding this negative result, 
some chemists, notably Ostwald, admit the possibility 
of superheating a solid, and attribute the failure to 
do so to defective conditions of experfment. A Swiss 
scientist, A. Berthoud, has lately taken up the ques- 
tion. He shows that Ostwald’s conclusions, based on 
a false interpretation of some experiments of Frank- 
enheim with hydrated sodium chloride, have no justi- 
fication, and that Ostwald’s opinion contradicts the 
theory, now generally admitted, which attributes re- 
tardation in change of state to the action of capillary 
forces 

According to this theory, if solidification, for exam- 
ple, does not take place, in the absence of germs, at 
the normal fusing point, this is because the very small 
solid particles which are first formed have a very large 
surface in proportion to their volume, and therefore 
possess a very great superficial energy. Hence their 


formation is associated with an increase of free energy 
and cannot take place in the absence of such increase. 
By adding to the supersaturated liquid a particle of 
the solid substance, the first phase of the transforma- 
tion, which cannot take place spontaneously, is accom- 
plished, and the solidification then goes on regularly. 
If this theory is admitted, it becomes necessary, in 
order to explain the impossibility of superheating a 
solid, to ascertain why capillary forces are not mani- 
fested in the act of fusion. The reason, according to 
Berthoud, is that the liquid resulting from the fusion 
wets the solid. Let us consider a piece of ice at the 
melting point. A drop of water placed upon the ice 
extends over the surface, so the boundary between ice 
and air is replaced by one between ice and water and 
one between water and air. This spontaneous phe- 
nomenon is associated with a diminution of the super- 
ficial energy, instead of an increase, so that the cause 
which in congelation, evaporation, ete., retards the 
change of state, to wit, an increase of superficial 
energy does not exist in the case of fusion. Hence, 
fusion necessarily takes place, without priming, as 
soon as the fusing point is attained. Superheating 
could only take place with a solid which is not wetted 
by its liquid.—Revue des Science. 


The production of tin-plates and terne-plates in 1909. 


in the United States is estimated at 612,951 tons, as 
compared with 537,087 tons in 1908, an increase of 
75,864 tons. Of the total in 1909, 527,714 tons were 
tin-plates, as compared with 468,297 tons in 1908, an 
increase of 59,417 tons, and 85,236 tons were terne- 
plates, as compared with 68,829 tons in 1908, an in- 
crease of 16,407 tons. In addition to tin and terne- 
plates, pure lead-coated and aluminium-coated steel 
sheets for special roofing purposes were produced in 
both 1908 and 1909 in small quantitigs. Of forty-five 
plants in 1909, eleven were not in use. 
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Coupling, .. 980.341 Grinding machine, Besser USO DST Vackings, means for adjusting cylinder, 
INI OF INVENTIONS ‘ jib, . 980.846 Grinding machine, TH. BL Nichols S82 J. Marley ‘ 980,515 
‘rame, ose Grinding teel helder, ©. Masen 654 Padlock, BE. Hl. Cosgrove 980, 00S 
tor which Letters Patent of the ‘ ator 410 Gun carriage, Koch 980.645 Padlock, keyless, E. Krajdocha 
Cultivater, and rake, combined, Hair pin or ornament, W. S. Bechtold WS0,477 Van remover, H. Armstrong 
United States were Issued fenton & Jordan ... 980,586 Hlame housing, T. E. Blair Taper fastener, W. Howard .. 
Culvert attachment, read, G. 8S. BP. Bra a k. J. D YS0,829 Taper folding machine, H. Wollheim.... 
for the Week Ending nen . re ILand le See Cooking utensil cover handle. Paper felding machine, J. B. Jensen.... 
Culvert, draining, J. H. Schlafly Harness hitehing device, J. W. Warren... 980, Le Paper holder, B. F. VPeetz et al...... 
January 3, 19lt, . apron, G. F. Clark : llarvester, cotton, H. FP. Byron terns, composition for, O. Nygren.... 980, 888 
- 3 hair, L. D. Harvester, grain, H. D. Sehmidt . 980, 347 into blocks, machine for forming, i 
AND EACH BEARING THA T DATE Curtain ring, W. : Ilarvesting machine caster wheel, J, LL Shepard & Wickham .. 980,685 r 
~ end of list avout Copies of Lnese patent Cushioned wheel Davis Moore ... D80,817 Verambulators, rocking arrange me nt for, 
Cuspi lifter, Hlawse snubbing device, C. W. Littlefield Slume 
ono Damper regulator, Ilay elevat er, V. Ney cover, C. Smith 
\ system, cost, E. C. Albree.... 990, Dehorning calves. apparatus for, k. Myrholm absorbent, 1, Baskin et al 
\ whine attachment, C. L. Downer Windus apparatus, A, M. Lorentz G. H. Underhill 
\ J. M. Chritten Dental apparatus, A. Kanouse apparatus, automatic regulater playing attachments, controlling 
tral implement, Rice Dental engines, fan attachment for, J. w feeding fuel to, A. W. K. Billings device for, R. W. Pain 
\ iral implement, F. W. Miller Frisbic Ileddle frame, J. Kaufmann Piano, pheumatic, W. G. Petz 
\ separating out oxygen, liquefying : Dental impression tray, W. M. Gantz Ileel building machine, G. B. Grover Picture hanger, A. Lae 
Mewese Dental matrix retainer, J. W Ivory spring. J. 8. leacham Picture machines, winding mechanism for . 
\ ulford Dental melding ring, split sliding swiv Foster moving, <A WSO STS 
Kozberit & eled, P. Bourne Shine Pipe connection S80 
\ See Gas alarm Detector meter. A. Blauvelt check, combined spring, PF. coupling 
\ M Heydeeker SSO, Display rack. rug. door, A. Falkenrath joints, apparatus for machining 
E. EB. Jeffery Distilling apparatus Hoisting apparatus, A. Norris Harden 
\ F. Lindberg sereen rigging. <A. ander Pitman for mewing machines, yieldabl 
Aug R. Vesey 980, double acting. Horsesty J. MeDermott Bernstein .. YSU, 400 
Auten A, Thexton YSU, and cheek, A, llorseshoe forming machine, A. J. Range Fivet mechanism, automatic gravity step, 
\ Beujamin. . USO, Door fastening deviee, L. Hancock J. Yates 080,386 
McElroy . Draft equalizer, J. J lastic substances, manufacture of, H 
\ contre!, Haveus Draft regulator. T. G. M. Rhoads Linnekogel SOT 
Aut = gear, . Bostian Drain, sanitary W. Doherty late helder, m iguzine, Phrasher USO, 
Aut J. Richter Drawer hat Ss. Dodge Miaten press homsen 452 
Ant e steering apparatus, IL. J. Hert Dress fran M. Andersen water systems, accelerator’ for, A. G. Pliers, cutting, G. Blake 
An gearing for, D. Drier. F. E. Hatden . Stapel : Fliers, expansion, I S, Starrett YSU 
Drill coupling, M. Tiardsecg Hlousing appliance, L. F. take |... os iow and harrow, combined, M. Hollis 
Auxiliary spring, W. A. Ross Drilling machine attachment, R. D. Currie Husking device, E. Wills .... Plow harrow attachment, E. B. Barrows 
Hag fastener, Hiering & Fullet YS0,415 Drop light attachment, adjustable, F. K. Iiydraulic engine 449 Piowing, pulverizing, and cultivating ma 
Bag ue and hinge connection therefor, Bartholomew Ignition device 980,441 chine, land, J. Q. A. Newsom 
ve Drum heel pedal, bass, H. Carney....... 980,488 Illuminating fixtures, dome for, W. E. Police leader, J. Maleotm 
Take tol, ¢ A. Raulf Dust a. r. HH. Symington Lumley ts, anchorage base for, P. T. Bailey 
Paking mpeund, D. C. Herb Dust W. Pittelkow Incubator, B. A. Engelmann Transplanting pet 
ha structure for, C. Dye, azo tt iph nylmethane, Hausdorf. Indicator, See Can indicator. Powder box, E. V. Heins S03 
Heidenreich 980,27 980,521 Ink well filler, D. Wills ress, J. Thomson USO455, 
Ra knockdown, F. A. Drahl \ 980, 760 trap, R. Hazelrigg Presser foot mechanism, E. E. Winkley 
combustion engine, H. Dressing machines, meisture collecting and 
Dattersen conducting device for, ¢ A. Smith 
Ih for side and end strains, roller, 1 r combustion engine, J. 8. Printing machine, M. Nerth 
‘ Lockwoud USO, 426 voltage regulation of “a : Printing machine, address, 1. Hutehin 
Ip side and end thrust, roller Seidner OSO.S44 combustion engine, T. A. son USO 642 
Lockwood YSO,427 Electric circuit: breaker, automatic, Meter ubustion engine, Ohisson Printing machine, ticket, T. M. Vaughan. 0,711 
Rearing, self adjusting ball, S. G. Wing & dout . Internal nbustion engine, O. Kraus rinting plate casting machine, sterotype, 
Electric circuit: controlling device Lor Ironing table, E. Cooper I 408 
thrust, F. K Boyd illard 980,541 Ironing table for pressing ‘ms hines, A. Printing plates, making, Kubel & Lin 
Bed bettem fabric, Nickerson. Electric furnace for the continuous ex Smith 980,688 schineyer ose, 200 
Ie wh, We I. Hammond tracti of zine from its ores, Cote Jack, T. J. Smithwick .. OSO.845 Printing press, J. Thomsen, 
Bev & rron ‘ 980,763 Jar closure, J. Lyon 000,584 980453, 980,404 
Electric it attachment, J. A. Williams 980,580 Journal box, T. aid -. Printing press, C. Swink A), 
Klectric wt fixtures, body for, W. Lum Journal box lubricant device, Coon S00, 4% Tulley, belt, M. Bentley USU,744 
ley 980,307 Juice extractor, W. B. Will 980,466 Polley, self-oilin W. Wigglesworth. . 980.57) 
Electric machine, synchronous dyname, J. Knitting machine take up, Obe & Pulley, variable Ww Pristic { 4 
Clendenning ‘ache Wiig Broderick .. 980,826 lulverizer, land, A 2 
J. Howe Eleetrie switch, stwood Lace machines, jacquard connection for, Pulverizing apparatus, seil, C. KR. Bradley Yso,ts4 
Electric switeh tham SOS Lace or ribbon holder, J. W. Kerr Schwade 
t see Railway bolt. Klectrical distribution system, A. S. Hub Lacing a making machine, A. Raiche Pump jack and engine base combined 
k stack, R. O. Wheeler 280,35 bard . 980,265 A. Hughes Winkley 727 
supporting deviee, IL. Koepp Elevator See Grain elevator. Lamp, gas, W. S. Levings ump vaive Sallard & Darsens 
or stretcher, M. Py Elevator and carrier apparatus, J. M. Lamp holding socket, electric, H. W. Pench, paper fasten B. W. Hurd 7ST 
. 980,862 Punching and riveting machine, combined 
Kettle. G. Clabaugh : Blevator safety deviee, A. Kampfe 980,284 andesce nt, E. Thomson Hi. Brett 405 
Bettl: filling apparatus, N. W. Spangen - Elevator safety device, E. G. Wall .. 980,460 lamp secket, H. Reeve Punching and riveting machine, combined, ; 
berger 980,354 Embossing press, monegram, F. C. Sead Lamp, vs swyold Talbot & Brett 880,450 
Bottle ding  receptach G. Van ons 980,683 Lamp, vehicle, W. J. Corcoran Punching machine, Bigazzi & Scopetani 
Court see regulator, internal combus Lamps. machine for forming loops for sup Rail adjustment, guard, E. M. Robinson ONO. 440 
Kettle, non-refillable, Lincoln . Menges .. 980,658 porting filaments of electric, J. T. Rail joint, J. W wy 
Pettle, nenrefillable, J.T. MeKenna Engine starting device, internal combus Fagan ....... ... 980,767 Rail joint, J. J. Kohn 
refillable, J. ©. Walters tion, W. R. Dunkel 980,502 Lantern hold G. Moore Rail joint, M. J. Kutseh 
reilllable, Savine Engines, intake manifold for explosive, of compound, W. Mat Rail joint, J. Wolfe 
Miller J. W. Van Blerek 980,809 Rail joint, W A. Miller 
machine, A, B, hes, mechanism for utilizing the ex a . A. EL Grochau Rail jeint, Coyne & Barnhart 
machine, G. D haust gases of internal combustion, “h, Tower Railway - t. J. FL. Nichols 
i machine, W. Osterholm T. Willis . Railway te operating mechanism, W. 
etal, Becher earrier, O. Borgen Morgan Que ary 981,672 
nderson machine, D. M. Lester ....... mechanism, signaling system, K.P. Tuttle. . 
Johnsen Excavating machine digging and Laundry marking Higgin 416 structure, M. Boynton. . . DSO,191 
Douglas veying pent, Anrep .. 980,858 Leather shaving cylinder Railway system ectric, Huse & Bow 
liner, W. T. Bonner.... 980,481 Exe hange selector, auto a ic, Holmes & grinder f 980,561 man F 
rel steel fulcrum, 980,417 Letter sheet and envel combination, A. Railway tie, J. Poogher 
Exer ( Hazelton .. 980,634 Kramer 980,799 Railway tie, J. S. Butcher 
vijustable, T. Handiges Exp osion engine, retary cylinder, C. J. Light fixture, extensible, W. Lumley 308 Railway tie, M. Jankiewitz. . 
Ieridges and the like, means for operating, ‘oleman .. 980.491 Lightning arrester, } I Norstrom Nu. S84 Railway tie and rail clamp, combined, J. 
apparatus, White & Duryea Fastening vi D. . 980,567 .. 890,320 Rammer, chain, D. F. Asbury 
ary, W voll Faucet, B. Stilwell 980,698 Granger... 980,680 wrench, W. Gartze 
Hubenbecker Faucet, J. C. Wells 980,718 Walters. . 980,714 sat L. Brunacei 


J. Churehill.. 
J. W. Br: ulshaw 


stro Hunold 


hanism, Arens & ‘ 
‘l and reel mounting, W. S. Ireland 


Feed bex, poultry, S. A. Vaneil 
F. K. Crockford. 


hine, 


980,180 


xh, . 
Feed water heater, M. PF. Cheek 


drying. K, Steen oe Locking device, lever, A. E. Witham. tor, W. G. Wilson . . 
hamdte, detachable, A. Fence making machine, wire. J. Locomotive ash pan, L. Mills Refriger tor and water cooler, W. A, 
ning locamotive ash pe Hl. A. Hoke Stephenser 
distributing, T. D. Reoehe.. 980, Fibers frem cotton hulls y Locomotive engine, four ¢ vlinder Refrigerator, window, T. W. Barry 
etten ties, L. W. Swafford, detaching aml separating, EF. C. de Stumpf . Register. See Autogr ra hic register. 
980,700, 980.7 Segundo ‘ Locomotive, haulage, J Rendering apparatus 
nstruction, W A. Bishop... Ose, File, card index, W. T. Field 4 otive pedestal, G. Resilient tread wheel, J. B. 
ruction of, W. A. Bishop. 980 Filling machine, Hl. M. Smith 890446 Looms, batten for narrow } Resilient wheel, H. RB. Ellis 
combination, Babb & Filter, S. Biren ---- 980,748 looms, lay structure fer wire, W. Rivet, bimetallic, D. 8. Hultish 
980,182 Filter press, centrifugal, K. & EL F. uses Road ¢ Andersen 
il, A. Curtis USO, 497 Atkins . 980,859 ating devic Me Kinney...... Roads, maintaining crowned 
tubing. cutter for, L. H. Filtering sugar cane juices, apparatus for, Lubric ating system, L. Alleman... 980,178 Ww : 
980,600 E. Montecine .. 980,815 Cc. E. Conley 980,209 Reads, meat for laying dust and ‘the 
Norstrom - 4 Fire curtain for windews, A. Shuman ing air —anen like on and making, Hacking & Hill, 
tus, (. J. Eastman Fire shutter controller, H. Krake 7 a ; { : Rock and ore crusher, W. Traylor 
H. Penn Fish hook, L. Date attachment, W. H. imble. Rolling mill, F.C rt, Jr YS0,186, 980,187 
machine, Mailmann & Brown Flask « Molding flask. J. R. Layton Roofing fi ~ ics, mandrel for reeling ready, 
ing Flower receptacle. ©. R. Sanborn ...... 980.565 Hl. A. Blyth ‘asler.. 980,406 
Can Seurlock Flush tank, S. A. Eyman 980,766 Measuring and indicating sizes of tiles W. & J. Birrell........... 980,402 
a Can marking machine, J. J. Kirkby Fly catching pistel, E. ete., electric apparatus for, W. B. Glamze 80,771 
‘ charging devies DD. Breseia Flying machine, MH. J Updegraft . 980,851 interns il combustion engine, BE. H. 
‘ Folding machine, S. Wheeler Melting furnace, electr ie, K. A. Hiorth swertz 
vehicles, guard for, Food for diabeties, E. Mercantile recording apparatus, A, N. Rubber dam clamp, J. W. Ivory 
reissue Forging handling app: F. Quidor Rugs, pile fabrics, oriental carpents, and 
Carbonating apparatus, H. M. Smith vine oe Mercury from ores by ‘electrolysis, similar textiles, treatment of, J. J 
Carbureter, J. A. Pauli Form, collapsible, P. Zucco .. ‘ You, 389 rati Szilard | joyajean 
Card holde tarnett Fruit handling device, J. A. Warne . 980.371 & Landon .......... G. H. Gibson 
Carpe Fruit handling A. Warner... 980,462 making expanded, H. Hill 
Carpet swee' MeGlinnen Fuel system, water itrolled, H. Lemp. 980,297 strip joint, T. F. Martin device, C. TH. Williams ? 
‘ carrier, Fume condensing apparatus, W. R. Hesle- cleaning. W. Yeo . 
& Sherman Furnace, M. Ruthenburg in. § Rolling hanger, BP. Weingardt 
order, T. Carroll J. Koons Milling machine, A. 980,614 Trafelet 
Ca > charging apparatus, blast. J. B. Mining system, coal. 980,196 et, J. ©. Milholland 
ingets, Addicks MeKennan Mold clamp, snap, I 980.869 Ser: wheeled, J. Gerrer 
mounting, G. H. Cushing. . . Molding flask, & T. Hi. 980.868 ‘wodriver, C. Bush 
‘ Aiguier 980.856 fire door, boiler, G. de Grahl. Mop wring Van Doorn .......... 980,710 Ser power brake for vehicles, J. H. 
om Viscose, produc for volatilizing zine from its Mop wringer serub brush holder, com- Mark 980,510 
L. 980,648 H. Hughes 980,640 bined, W. Vernor . 980,712 Serubbing machine, B. Heffelfinger. ... 
manufacture of ‘from stirring device, U. Wedge . 980,717 Motor comtrel. J. 980,707 Sealing bottles, Texander & Maniert re- > 
ammoniaeal solutions le and the like, door for gas pro- or controlled swite i, A. Barlow... 980.475 issu 13,190 
coeur & Rudolf ducing. E. Hohmann .. 980,261 Motor controlling device, rnating cur Section breaker and insulator, Carns & 
Chair expanding, W. L. Montague ¢ Furnace heating. C. H. Kohn ........ 980.797 rent, D. L. Lindquist ........... . 980,302 Brown . 
Churn, C. Osner Montene” Gs See Liquid gage. Motor derrick sleigh for loading logs, w. Serving table, FE. B. Nora-Gon...... 
wrapper, S. Heineman movement, Blanchard & Crocker. 980,403 . 980,791 Sewage disposal system. E. T. Welcome 
Clamp, J. W. Fraser ‘ole .. Mower or harvester, H. L. Hopkins...... 980,782 Shade racket. C. E. Wickliffe 
Cloth sponging and finishing machines, Maunde i swath rod attachment Shaft coupling, I. Lehman 
steam cylinder fer, R. W. Hull 980,26 Collins .. Shears, punches, presses, 
Clothes pounder, J. L. Carder N. Drucker 980,469 down device for, Gardner & 
Clnteh, hydraulic, Vineent & Harrison... 980, hanger, perforated, Shipping collapsible, A. Sommerfeld. 980,570 
Coating fabries and the like, machine for, irment supp verter Ww alton _ Pr. J. Meahl . Ste 980.216 Shoes, ornament or imitation buckle for, 
J. Meare .. 980,315 1 980, Music sheet and tracker board, perforated, C. Clinch... 980,205 
train air line cut-out, G. C. a G. 980.8: W. 8S. Pain ...... Shoulder pad. J. E. Jordan........ .. 980,421 
980,624 controlling ‘apparatus, H. Sieben, Musical instrument. string, A. Zollinger Shovels, automatic tripping mechanism for 
Kennedy & Misi: and 980.286 issue . 3,195 Nailing machine, W. Jacks« 9 steam, Wichman { 
Tibbetts. . 980,705 engine, H. K. Holsman ktie fastening deviee, A. Halm Sign, C. S. Neville, reissue 
Collapsible tube and ejector therefor, 0. as engine, O. J. Kirehen gotiable instrument, oe Signaling apy electric, R. A. Wil 
Wierth 980,37 Gas manth manufacture of incandese Net lifting machine, Madlehner...... hite 
Compass and tape line, combined, . Kreid Nicotin, device for obviating the genera- Silk rewinding apparatus, I’, Saracco il 
Wyatt 980,730 Gas, manufacture Sink connection, W. G. Stewart. 
Conerete mixer feed regulator, Raber & Nozzle, F. B. Leopold irt marker, L. Z. Kramer ‘ 
980,85 3 meter, Nozzle adjusting device, Skirt marker and trimmer, C, S. Williams ¢ 
piles, forming. F. L. Prayn . 980.436 producer, Nurling device. B. granulating molten, H. Colloseus 
Conerete reinforcing device, C, 1sen O80, w. W ke Salo besa Nut lock, L. H. folding or collapsible, W. H. Cole 
Conductors, mounting of, Sehroter... 980. register actuating me Nut lock, L. 0. man 980,004 
Controller regulator, C. Ebersdle, diges . Oil burner, crude, Sleeping compartme nt, open air, J. DPhil 
980,865, 980,866 : cutting “machine, Oil fed furnace, 980,433 
Co c apparatus, pertable and mech: Ophthalmometer Sleigh knee, FP. Stenborg 980,448 
table, J. & I. Schnyder ......... 980, testing instr Small arms, ¥ device for “greuades 
fensil, W. J. Graham 980, var projecting from, Deublet 
> ule nil cover handle GSO Glove, base 980,679 Ore classifier, J. P. Ginivin .......... Smelting furnace, elee trie induc tion, 
Glove, base Ratseh.. 980,560 Ore concentrator and sliming table. C. A. A. F. Hiorth. . 
Governing mechanism, H. H. Dole...... 980,616 Christensen Smoking pipe. T. N. Wrenn 
> Governing mechanism, emergency, F. R. Ore separation, dry, W. W. Bonson, Snap flask, hingeless, H. & T. H. Graf. 
980,839 C. Boyd 880,483 890, Snow destroyer, P. D. Riordan 
Co GSO, Grading machine, q Oven, combination, J Ross. Snow melter for manholes or sewer pipes, 
980,746 ough 980,612 Oven illuminating dev T. MeGill 
c . ......-. 980,745 Grain elevator, Strange & Hoben 980,699 Overhead washer, I. J. Smith removing apparatus, L. Raschen o 
scraper, and cultivator, ... 980,370 Packing, metallic, C. 0. lar heat, ap atus for utilizing, W. 
C. Lackie ... 080,808 Grate, fire, E. Tall-Brown . 980,247 Packing, pipe coupling. w. Emmet 
980,706 Grease cup filler, G.R.LaRue... 980,804 Packing, rod, P. Dor Soldering machine, J. Brenzinger 
onnterbalanced stand or cover, F. C. Greenhouse construction, 0. W. & G. Packing, self centering shaf Scles of shoes, waterproofing, D. 
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Sound diaphragn N Pelephone exchange § Norstrom geverning techunism, ¢ Little Washing machine, O. G. I'feiffer 
Wakeficl mo governing elastic Washing machine, J 
M Michelson ES Telephone party line, ¢ \ An fluid, J. Callan 4ST Water-closet) bond 
Wilset 7 Telephone  instroments aeljust Turbines reducing device for Water heater, F 
variab able holder for, steam, Junggren Water level controller, F. A. Ray 
J. st AT Telephone police eall, village, G. W Iler Twisting machine, J. L. Sackett 5 Water regulator, J. E. De 
it. Capy 1s rick Typewriter for the Heater 980.778 ater F. Overtield 606 
1. Johnser | Telephone rent collecting device, H. BR. Typewriter interch platen, D. Vater wheel, W. Turner TUS 
Speed nechanism, varkabtl Spencer Moore 870 der, rotary, W. R. Buckman . 
Gi. Cuthbert vse ole felephone system. W. W Dean Typewriting machine heel, Copenhaver & Colvin 007 
Biter tse), Pelephones king device for the receiver WSO.277 Wheel traction attachment, O. H. Wise 
t. pouring, Fan 70S arm t. & I. Ewing lypewriting machine W. G. Dunham nant 
Spring Sew uxiliary spring Telephony aml telegraphy multiplex, G lypewriting machine, J. ¢ MeLaughtin Whiffletree, W. M. Byrd 
Spring motion tmechanisn ra ya OL te ‘Typewriting machine Smith Window roof jack r. B. Fry 
allel, ¢ n. Ila Thread cutting die milling device lypewriting machine, A. H. Workman Window ad. M. Kleinegger 
Square and bevel protractor mbined, I combined, I 1. Clark Umbretla, B. EB. Sutlive Window screen, H 
Starrett Threshers and ther vehicles, leveling at Umbrella staff nding. ¢ Hi. Ely Window sereen, C. 
Square, set off, Roch & Chaltlet tachment for, Risnet ose Underreamer, B. Peterson Wire connector, A 
Gilehrist nse Tie plat rail) fastening omibined Vacuum drying apparatus, S. Sleeper Wire drawing machine. L. C. Smith 
Stair reels and the ike bracket for Myers 322 Valve, I. V Wire fabric, welded, N. E. Clark 
Tie plates, forming, W. L. De Remer Valve E. Barnes Wire retainer and insulater guard, G. W 
Stating machines, wire feeding straight Time switeh Valve. blow off Amerson & Frank Crawford, J 495 
ening, and cutting mechanism for, H Tire bolt wrench, To W. Hutehinset WSU 527 Valve, compression stop and waste., J. M Wire stitehing machine. Latham & Oster 
Weber lire, whe Marvil Kerst ase helm 
Stay belt Stafford eaf stringing machine ai. Elliott Wire stitehing machine cutting mechan 
Steam engine J. Stumpf, reissue Olds internal engines, ism, Latham & Osterhelm.. 
Steam trap, C. Squires Tobacco pipe. G. Notte 761 Wrapping machine, E. C. Northrup 
Steel, manufacture \ Rn. Walker pipe stem. W Bastian tanks J. M. MeDenald. Wrench. A. Hartvigsen 
Stereotype for easting curved Tool helder Mareonini preumin tic cleaning systems Wrench, J. Humphries 
‘ Hopkir se Torped HH. Gillmer Hope Wrist’ pins, means for lubrication of, J 
Sten wing machi S. Miskit ST Tewel, it. ¢ Wheeler M. M. Mulwihill et al Sle K. Campbell 507 
Store service apparatus, J Nace Frack brake Ingersell & Muaefarren Nalve releasing mechanism fer damping Writing by the blind, device te facilitate, 
Stove attachment, heating use Traction system, electric, Langsdert ears, J. M. Gomlwit ose 620 Frost 
Stowe Transplanting pot, ¢ Kilecman Valves from a distanee, system for open Zime ores for the recevery of metallic zine 
Stovepipe coupling, N. T. Linngberg Trolley, M. Russell ing amd closing, E. Renkewitz therefrom, treating, TL. Haghes ose 
Street) indientor ie Richheimer Trolley whee L. DPerkins et al Vapor comlenser, G. M. Hilger 
Koch we " Trough arm sl or the like, W. ¢ Wer Vault. burial, J. W. Pepple. 
Stuffing bex n 1 Lovell muth 404 Vehiol dumping, ¢ Tape A printed copy of specification amd draw ing 
Subway loops, arrangement for intercom Truck, car. J.C. Barber 730, Vehicle, moter, 8. Clarke ef any patent in th list. or any patent 
munienting. G. W Jackson ru col tien, meter K Me le psion iN ardner in print ixsned since October 4th, will b 
Suspensories, take-up for flexible, J. W eet chicle wheel, ¢ 
" Truck, hand. S&S. B. Brown Vehicles, stecrable front wheel of moter furnished from this office for 10 cents, prov 
Switch operating mechanism A. B. Allen, Tugs te hames, device for fastening, S driver Daimler 211 the name aml nomber of the patent ¢ wired 
Swite locking meechar for retary J. Lutz 54 Ventilating for factories, printing the date be given Address Munn & 
map electric G. Petersen Tumbler washer, J. Nace 32 offices Zonk iy, New York 
Swite hing mechanism, automatic electrt Turbine, J. Knight Violin tuning peg, M. Wi iekes TS CaMidian pater ts new be obtained by the 
Young Rice Ir Washer See Overhead washer. address Munn & Co... Ine.. S61 Browdway, New 
Teal leaf rolling machine, 8, ¢ Davidsen, GSO Turbine bucket structure A. Andersen. Washing machine, J. Lichetti 209 York. 


Electrical Notes 

Blectric elevators for subways have not as yet been 
used on the Paris lines, but two of the new stations 
are now equipped with them. The stations lie on the 
part of the line which crosses the Seine near Notre 
Dame by means of a metallic caisson tunnel sunk 
from the surface. The two stations contained in the 
caisson work have been opened for service quite re- 
cently, and it is here that the elevators have been in- 
stalled, owing to the number of staircases which need 
to be climbed It will be some time, however, befove 
the elevators are set running. 

Among the large steam turbine plants in Europe 
may be mentioned the St. Denis station near Paris, and 
there are now ten turbines in use since the late in 
crease. These are of the 100,000 size. A larger one of 
16,500 horse-power has been added. All the turbines 
are coupled to dynamos At the Milan station there 
are now four turbines of 8,000 horse-power and three 
others, making 42,000 horse-power in all. In Germany 
the Pleno-Westphalian Company is running two units 
of 10,000 horse-power and five of 8,000 horse-power. All 
these turbines are of the Brown-Boveri type, on the 
*arsons principle. 

Much more light for a given power can be obtained 
from a mercury vapor lamp provided it is worked at a 
higher temperature than usual However, the glass 
melts when we attempt to do this. On the continent 
a quartz mercury lamp is now made for the purpose, 
and it can be run at a high heat without danger of 
the quartz melting. The light is much better and ap- 
proaches a yellow hue, and the glowing quartz adds red 
rays which improve the color. It is claimed that such 
a lamp is as economical as a flaming are lamp, and 
therefore stands near the head of the list among ai 
electric lamps It has none of the objections which 
make the are more expensive on a early run on ac- 
count of renewing carbons and cleaning globes 

In a paper presented to the Academie des Sciences 
M. E. Salmon describes his new researches for causing 
reactions between bodies in the electric are. He uses 
an are between tubular carbon electrodes so that the 
gas arrives by one tube and the products of the re- 
action are led off by the other. The apparatus con- 
sists of a quartz tube 8 inches long, closed at the ends 
having a 67-inch hole The 
Carbon tubes of 


by quartz 
stoppers are luted on with plaster. 
0.65 inch diameter are held in the stoppers by asbestos 
sheet so that they can be slid by hand to keep up 
The quartz tubes which are about 1' inch 
By this 


stoppers 


the are 
diameter resist the heat of the are very well. 
arrangement the gases must pass through the are it- 
self before leaving at the other side, which is best for 
the reactions. He first realized some already-known 
experiments such as combination of hydrogen and 
bon to form acetylene, et« The following results ap- 
secures the direct combination of 
Starting the are for half an 


pear to be new. He 
nitrogen and carbon 
hour at first, he then passes a gurrent of dry nitrogen 
The resulting product was passed into a 
As the solution was found to give a 


through it 
potash solution 
precipitate of Prussian blue with hydrochloric acid, 
eyanoren was formed by the are and 
potash to give cyanide and 


this proved that 
then absorbed by the 
cyanate. The direct formation of cyanogen is thus to 
Second, it is known that copper does not 
water when at furnace heat to any ap- 

However, the heat of the are gives a 
Using an are between a pair of copper 


be noted 
decompose 
preciable extent 
decided result 
tubes, he collected quite a measurable amount ° 


hydrogen in a few minutes. Melted copper oxide was 
produced at the same time. Thus he produces a de 
composition of water which cannot be realized at lower 


heats. 


Science Notes 

At Alise-St. Reine, France, Commandant Esper- 
andieu discovered a small temple of hexagon form. It 
contained a pool which was fed by a spring, and this 
spring still exists here. No doubt the water was 
supposed to have healing qualities, seeing that votive 
offerings were found in the pool in the shape of im- 
ages representing eyes and fingers, according to the 
custom. A number of marble busts were found on the 
spot. Seeing that the coins which came to light here 
stopped at the reign of Marcus Aurelius in the year 
166 A. D., the edifice was no doubt destroyed at that 
date. 

Dr. Cartier reports to the Academie des_ Inscrip- 
tions as to a recent find in the North African region 
near Souk-el-Arba He uncovered a subterranean 
palace which was very well preserved. It is of the 
Roman period and contains intact vaulting, a Coria- 
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Scientific American Supplement 1543 contains an 
article on Conerete, by Brysson Cunningham. Tho article 
clearly describes the proper composition and mixture of 
conerete and gives results of elaborate tests. 


Scientific American Supplement 1538 gives the pro- 
portion of gravel and sand tu b— used in concrete. 


Scientific American Supplements 1567, 1568, 1569, 
1570, and 1571 contain an claborate discussion by Lieut. 
Henry J. Jones of the various systems of reinforcing con- 
crete, concrete construction, and their applications. These 
articles constitute a splendid text book on the subject of 
reinforced concrete, Nothing better has been published, 


Scientific American Supplement 997 contains an article 
by Spencer Newberry in which practical notes on the 
proper preparation of concrete are given. 

Scientific American Supplements 1568 and 1569 pre- 
sent a helpful account oi the making of concrete blocks 
by Spencer Newberry. 

Scientific American Supplement 1534 wives « critical 
review of the engineering value of reinforced concrete. 

Scientific American Supplements 1547 wn) 1548 wive 
a resume in which the various systems of reinforced con- 
crete construction are discussed and illustrated, 


Scientific American Supplement 1564 contains an article 
by Lewis A. Hicks, in which the merits and defects of 
reintorced concrete are analyzed, 

Scientific American Supplement 1551 contains the 
principles of reinforced concrete with some practical illus- 
trutions by Walter Loring Webb. 

Scientific American Supplement 1573 contains an article 
by Louis H. Gibson on the principles of success in concrete 
block manufacture, illustrated. 


Scientific American Supplement 1574 discusses steel 
for reinforced concrete. 

Scientific American Supplements 1575, 1576, «11 1577 
contain a paper by Philip L. Wormiley, Jr.. on cement 
mortar and concrete, their pre paration and use for turm 
purposes, Th paper exhaustively discusses the making 
of mortar and conerete, depositing of concrete, facing 
conerete, wood formes, concrete sidewalks, details of con- 
struction of reinforced concrete posts. 


Each number of the Supplement costs 10 cents. 
\ set of papers containing all the articles above mentioned 
will Le mailed for $1.50, 
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thian colonnade and several fine mosaics which have 
not as yet been all uncovered. One mosaic shows a 
female portrait of attractive appearance, while an- 
other has two Cupids mounted upon dolphins, with a 
framing composed of a fish design. He is continuing 
the work at present. 

Tunisia produces a variety of fruits which may be 
divided into three classes. First, oranges, mandarines, 
and lemons; second, almonds and olives, and third, 
orchard fruits such as peach, apricot, pear, apple, etc. 
We also mention pomegranates and figs, which are 
cultivated rather by the natives than by Europeans. 
Most of the orange crop is sold in the country, and 
but little is exported. The almond and olive cultiva- 
tion is on the increase, and new plantations have becu 
made within the last ten years. Almonds are largely 
exported, and Tunisia produces 600,000 pounds of 
almonds yearly, exporting 400,000 pounds. The pres- 
ent exports of dried figs are 100,000 to 140,000 pounds. 


M. Vournasos brings out a method for obtaining 
hydrogen arsenide gas by the action of formate of 
soda in the dry state upon arsenic and its compounds 
at a temperature of 400 deg. C. This method is not 
only applicable to the production of the gas, but it can 
also be used as well as the Marsh apparatus for tox- 
icological research for arsenic. To prepare the gas, 
the author recommend using 3 parts of arsenic in 
powder or arsenite of soda and 8 parts of formate of 
soda. 


Trade Notes and Formule 

Washed clothes, bleached with chlerine (chloride 
of lime or bleaching powder) can with difficulty be 
freed from chlorine, even by repeated rinsing, and 
if put away holes are very likely to be eaten into them. 
If the washed linen, after rinsing, is passed through 
anti-chlorine, all the chlorine will be fixed and the 
linen will not be injured by the bleaching. Anti- 
chlorine is prepared by dissolving 1 part of hyposul- 
phite of soda in 10 parts of water. 


Water Colors.—Water colors prepared with gum 
or dextrine form hard, solid masses that can only be 
softened after prolonged rubbing with the moistened 
brush. To obtain water colors that will always be 
soft and can be readily taken up by the brush, a solu- 
tion of sugar should be used, containing from 2 to 10 
per cent of the Weight of the sugar used of pure con- 
centrated glycerine. As the latter constantly absorbs 
moisture from the atmosphere, colors prepared in the 
manner described never become perfectly hard. By 
using thick solutions of gum, to which glycerine has 
been added and with which the color has been rubbed 
down, we obtain water colors which can be put up for 
sale like oil colors in tin capsules (tubes) and are 
always ready for use. 
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